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ABSTRACT 


The  purpose  of  this  study  was  to  investigate  the  relationship  be¬ 
tween  auditory  discrimination  and  auditory  memory  span  in  children  from 
kindergarten  to  grade  three. 

The  test  sample  consisted  of  133  children,  selected  randomly  from 
two  schools  of  the  Edmonton  Separate  School  System,  serving  communities 
of  similar  socio-economic  status. 

Tests  of  intelligence,  auditory  acuity,  auditory  discrimination 
and  auditory  memory  span  were  administered.  The  Lorge-Thorndi ke 
Intelligence  Test  was  used  as  a  measure  of  intelligence.  The  speech 
reception  threshold  of  each  child  was  determined  by  the  Zenith  VASC 
audiometer.  By  technically  controlling  for  levels  of  acuity  in  the 
administration  of  the  auditory  discrimination  and  auditory  memory  span 
tests,  it  was  possible  to  retain  children  with  inadequate  acuity  in  the 
test  sample.  The  auditory  discrimination  test  used  was  the  Fast-Cosens 
Audi tory  Pi scrimi nation  Test.  The  Auditory  Memory  Span  Test  included 
measures  on  digits,  syllables  and  sentences. 

Data  analysis  consisted  of  computation  of  correlations ,  one-way 
analysis  of  variance,  two-way  analysis  of  variance,  an  APL  program,  and 
a  Test  04  program  to  determine  the  reliability  of  the  Auditory  Memory 
Span  Test. 

The  results  of  this  study  revealed  that,  for  the  total  group  and 
at  each  grade  level,  auditory  discrimination  and  auditory  memory  span 
were  significantly  related.  When  intelligence  was  partialled  out,  the 
relationship  continued  to  exist  for  the  total  group,  but  within  grade 
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levels  this  relationship  reached  significance  only  at  the  grade  one 
level.  An  analysis  of  correlations  between  auditory  memory  span, 
auditory  discrimination  and  selected  variables,  seemed  to  indicate  that 
auditory  memory  span  appears  to  be  much  more  a  factor  of  intelligence 
than  does  auditory  discrimination. 

Both  auditory  discrimination  and  auditory  memory  span  showed  a 
consistent  development  from  kindergarten  through  to  grade  three,  with  a 
definite  levelling-off  in  performances  at  the  grade  three  level  on  both 
tests.  However,  auditory  discrimination  seemed  to  develop  at  a  much 
faster  rate  than  did  auditory  memory  span.  Whereas,  most  differences 
between  the  means  on  the  auditory  memory  span  test  required  a  two-year 
period  to  attain  significance,  those  on  the  auditory  discrimination 
test  reached  significance  over  a  one-year  period. 

Finally,  an  analysis  of  the  acuity  measures  indicated  that  when 
a  discrepancy  occurred  between  the  speech  reception  threshold  levels  of 
both  ears,  the  individual  was  at  a  greater  disadvantage  in  discriminat¬ 
ing  speech  sounds  than  if  both  threshold  levels  were  equal. 
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CHAPTER  I 


THE  PROBLEM 

In  spite  of  the  amount  of  research  that  has  been  done  in  the 
field  of  reading,  there  are  still  a  large  number  of  children  for  whom 
reading  is  a  very  difficult  task.  It  is  hoped  that  by  identifying  the 
factors  that  relate  to  the  difficulty  which  individuals  experience  in 
learning  to  read,  methods  and  materials  may  be  devised  so  that  many 
more  pupils  may  find  reading  a  rewarding  experience. 

Reading  is  a  vast  and  complex  process  which  comprises  many  skills 
and  abilities.  Educators  and  researchers  have  always  emphasized  that 
there  is  no  single  cause  of  poor  reading.  However,  studies  related  to 
the  various  perceptual  skills  basic  to  abstract  thinking,  and  which 
underlie  the  reading  process,  have  produced  some  very  fruitful  results. 
One  of  the  skills  which  appears  necessary  in  learning  to  read  is  the 
ability  to  discriminate  speech  sounds  auditorily.  A  learning  problem 
is  often  present  when  a  child,  who  has  no  severe  impairment  of  his 
hearing  thresholds,  appears  to  have  subtle  deficiencies  in  auditory 
discrimination  (Monroe,  1932;  Wepman,  1960)  and  auditory  memory  span 
(Stauffer,  1948;  Raymond,  1955). 

Since  auditory  stimuli  are  presented  in  a  time  sequence,  and 
usually  without  repetition,  there  is  no  opportunity  for  a  comparison 
of  stimuli  by  repeated  scanning.  Therefore,  auditory  memory  span  may 
be  an  essential  factor  in  the  ability  to  discriminate  auditorily. 

Those  who  have  studied  the  relationship  between  auditory  memory  span 
and  reading  have  found  that  retarded  readers  do  not  perform  as  well  as 
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good  readers  on  tests  of  auditory  memory  span  (Rizzo,  1939;  Cabrini, 
1963). 


I.  PURPOSE  OF  THE  STUDY 

The  purpose  of  this  study  was  to  investigate  the  relationship 
between  auditory  discrimination  and  auditory  memory  span  in  children 
from  kindergarten  to  grade  three.  An  improvement  over  previous  studies 
in  auditory  discrimination  was  the  control  for  acuity  which  was  built 
into  the  design  of  this  study.  By  giving  each  pupil  an  equal  oppor¬ 
tunity  in  terms  of  decibels  above  his  speech  reception  threshold  level, 
to  hear  the  stimuli  of  the  auditory  discrimination  and  auditory  memory 
span  tests  presented  to  him,  it  was  possible  to  keep  all  pupils  tested 
in  the  final  sample,  regardless  of  hearing  loss.  Intelligence,  as  a 
factor  in  the  relationship  of  auditory  memory  span  and  auditory  dis¬ 
crimination  was  controlled  for  statistically. 

The  items  of  the  auditory  discrimination  test  were  categorized  in 
a  number  of  ways.  The  auditory  memory  span  test  was  composed  of  three 
subtests.  Relationships  between  the  auditory  memory  span  subtests  and 
the  various  phoneme  contrasts  within  the  auditory  discrimination  test, 
and  the  position  of  these  phonemes  within  words,  were  also  ascertained. 
Further  information  was  sought  regarding  the  relationship  between 
auditory  memory  span  and  the  difficulty  of  phoneme-contrasts  when  these 
contrasts  were  identified  in  terms  of  the  points  of  articulation. 

The  difficulty  of  classes  of  items  on  the  auditory  discrimination 
and  auditory  memory  span  tests  was  analyzed  for  pupils  at  each  of  the 
four  grade  levels.  Significant  differences  in  these  abilities  between 
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grade  levels  were  also  ascertained. 

II.  DEFINITION  OF  TERMS 

For  the  purposes  of  this  investigation,  the  following  definitions 
were  used: 

Auditory  discrimination  -  is  defined  as  the  ability  to  detect  like¬ 
nesses  and  differences  in  speech  sounds,  as  measured  by  word- 
pairs  on  the  Fast-Cosens  Audi tory  Pi scrimi nation  Test. 

Auditory  memory  span  -  is  defined  as  the  ability  of  an  individual  to 
reproduce  immediately,  after  one  presentation,  a  series  of 
discrete  stimuli  (digits,  syllables  and  sentences),  in  the  order 
in  which  they  were  presented,  as  measured  by  the  Auditory  Memory 
Span  Test. 

Adequate  (or  normal )  auditory  acuity  -  refers  to  an  individual's 

ability  to  detect,  with  both  right  and  left  ear,  individually, 
at  least  two  successive  auditory  speech  stimuli  presented  at  an 
intensity  level  of  fifteen  decibels,  as  measured  by  the  Verbal 
Auditory  Screening  Test  for  Children  (VASC  audiometer). 

Inadequate  auditory  acuity  -  refers  to  the  inability  of  an  individual 
to  detect,  with  either  right  or  left  ear,  tested  separately,  two 
out  of  three  auditory  speech  stimuli,  presented  at  an  intensity 
of  fifteen  decibels,  as  measured  by  the  VASC  audiometer. 

Speech  reception  threshold  -  is  defined  as  the  decibel -level  in  the 
ear  possessing  the  nearest  measurement  to  fifteen  decibels,  at 
which  the  last  motor-response  to  speech  was  made  by  an  individual 


tz  fiaesqa  y;i 

. 


4 


when  tested  with  the  VASC  audiometer. 

Speech  reception  threshold  -  good  ear  -  refers  to  that  ear  of  an 

individual  which,  when  compared  to  the  other  ear  of  the  same 

individual,  has  a  speech  reception  threshold,  as  measured  by  the 
VASC  audiometer,  which  is  nearer  to  fifteen  decibels. 

Speech  reception  threshold  -  poor  ear  -  refers  to  that  ear  of  an 

individual  which,  when  compared  to  the  other  ear  of  the  same 

individual,  has  a  speech  reception  threshold,  as  measured  by  the 
VASC  audiometer,  which  is  more  distant  from  fifteen  decibels. 

Difference  between  the  speech  reception  thresholds  of  both  ears  -  refers 
to  the  difference,  in  decibels,  between  the  speech  reception 
thresholds  of  an  individual's  poor  ear  and  good  ear. 

Digit  span  -  refers  to  the  number  of  digits,  within  the  last  test  item 
on  the  Auditory  Memory  Span  Test  which  an  individual  could 
correctly  reproduce  immediately  after  one  presentation. 

Syllable  span  -  refers  to  the  number  of  syllables,  within  the  last  test 
item  on  the  Auditory  Memory  Span  Test  which  an  individual  could 
correctly  reproduce  immediately  after  one  presentation. 

Digit  span  score  -  refers  to  the  total  number  of  digit  span  items  on  the 
Auditory  Memory  Span  Test  which  an  individual  could  correctly 
reproduce. 

Syllable  span  score  -  refers  to  the  total  number  of  syllable  span  items 
on  the  Auditory  Memory  Span  Test  which  an  individual  could 
correctly  reproduce. 


Sentence  span  score  -  refers  to  the  total  number  of  sentences  on  the 
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Auditory  Memory  Span  Test  which,  when  presented  one  at  a  time  and 
in  order,  an  individual  could  correctly  reproduce  after  the  first 
presentation. 

Intelligence  quotient  (I.  Q.)-  refers  to  the  performance  level  of  intel¬ 
ligence  of  an  individual,  as  measured  by  the  Lorge-Thorndi ke 
Intelligence  Test. 

Chronological  age  -  refers  to  the  age  of  an  individual,  calculated  in 
months,  and  determined  from  the  date  of  birth. 

Ki ndergarten  -  refers  to  a  group  of  preschool  children  receiving  in¬ 
struction  as  required  by  the  Department  of  Education,  Government 
of  Alberta,  in  their  Kindergarten  Manual. 

Grade  one  -  refers  to  pupils  in  their  first  year  of  school. 

Grade  two  -  refers  to  pupils  in  their  second  year  of  school. 

Grade  three  -  refers  to  pupils  in  their  third  year  of  school. 
Developmental  -  refers  to  changes  in  the  performances  of  the  kinder¬ 
garten,  grades  one,  two  or  three  pupils  of  this  test  sample,  on 
the  tests  used  to  measure  auditory  acuity,  auditory  discrimin¬ 
ation  and  auditory  memory  span,  in  this  investigation. 

The  linguistic  terms  used  in  this  study,  when  discussing  subtests 
of  the  auditory  discrimination  test,  were  classified  according  to 
The  Principles  of  the  International  Phonetic  Association,  1949.  They 
are  defined  as  follows: 

Phoneme  -  refers  to  the  smallest  unit  of  sound  which  can  differentiate 
one  meaningful  utterance  from  another. 

Stops  -  are  consonants  in  which  the  flow  of  air  is  stopped  or  obstructed 
when  articulated.  The  stops  include  /p,  t,  k,  b,  d,  g/. 


« 

‘ 

, 


6 


Fricatives  -  are  consonants  which  are  produced  by  an  obstruction  of 

the  air  stream  causing  audible  friction.  The  fricatives  include 
/f,  v,  9,  $,  s,  z,  Y,  z/. 

Affricates  -  are  a  special  type  of  stop  in  which  the  closure  of  the 

stop  is  gradually  released  to  permit  a  slight  friction  noise. 

v  v 

The  affricates  include  /c,  j/. 

Nasals  -  are  the  sounds  which  are  produced  by  forcing  air  through  the 
nasal  cavity.  The  nasals  include  /n,  m,  j/. 

Lateral  s  -  are  sounds  formed  by  placing  part  of  the  tongue  against  the 
roof  of  the  mouth  in  such  a  manner  that  the  breath  can  escape 
along  the  sides  of  the  tongue,  i.e.  / 1 / . 

G1  ides  -  are  sounds  made  when  the  articulators  move  rapidly  from  a 

characteri Stic  initial  position  to  the  position  for  the  following 
vowel.  The  glides  include  /r,  y,  w/. 

Voiced  -  indicates  speech  sounds  produced  while  the  vocal  chords  are 
vibrating. 

Voiceless  -  indicates  speech  sounds  produced  while  the  vocal  chords  are 
not  vibrating. 

Bi labial  -  refers  to  speech  sounds  produced  by  closing  the  two  lips, 
with  or  without  the  addition  of  voicing. 

Alvealor  -  refers  to  speech  sounds  produced  when  the  position  of  the 
tongue  is  such  that  it  permits  a  small  stream  of  air  to  hiss 
over  its  surface  at  the  alvealor  ridge  (or  the  gum  behind  the 
upper  teeth). 

Velar  -  refers  to  speech  sounds  produced  with  the  point  of  articulation 
at  the  soft  palate  in  order  to  close  the  nasal  cavity,  and  with 
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the  dorsum  or  back  part  of  the  tongue  forming  the  lower  articu¬ 
lator. 

Palatal  -  refers  to  speech  sounds  produced  with  the  dorsum  or  back  part 
of  the  tongue  against  the  hard  palate. 

III.  HYPOTHESES 

The  null  hypotheses  tested  by  this  investigation  were  as  follows: 
1.  Children  in  kindergarten ,  grades  one,  two  and  three,  do  not  differ 
significantly  in  their  ability  to  make  auditory  speech  discrimin¬ 
ation  as  indicated  by  their 

(a)  total  test  score  on  the  Fast-Cosens  Auditory  Discrimination 
Test. 

(b)  subtest  scores  on  test  items  measuring  the  following  sound 
type  contrasts: 

(1)  stop-stop  contrasts 

(2)  stop-fricative  contrasts 

(3)  fricative-fricative  contrasts 

(4)  fricative-affricate  contrasts 

(5)  nasal-nasal  contrasts 

(6)  glide-lateral  contrasts 

(7)  glide-glide  contrastss 

(c)  subtest  scores  on  test  items  measuring  voiced  and  voiceless 
sounds, 

(d)  subtest  scores  on  test  items  measuring  sounds  in  the 
initial,  medial  and  final  position. 
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2. 


3. 


4. 


5. 


(e)  subtest  scores  on  test  items  measuring  like  and  unlike 
word-pairs,  and 

(f)  subtest  scores  on  test  items  measuring  the  following  places 
of  articulation  contrasts: 

(1)  bil  abial -vel  ar 

(2)  al veal or-palatal 

(3)  al vealor-velar 

(4)  al veal or-al veal  or 

(5)  palatal-palatal. 

Children  in  kindergarten,  grades  one,  two  and  three,  do  not  differ 
significantly  in  their  auditory  memory  span  scores  as  indicated 
by: 


(a)  total  scores  on  the  Auditory  Memory  Span  Test. 

(b)  subtest  scores  on  the  Auditory  Memory  Span  Test  measuring 

(1)  memory  span  for  digits, 

(2)  memory  span  for  syllables,  and 

(3)  memory  span  for  sentences. 

Children  in  kindergarten,  grades  one,  two  and  three  do  not  differ 
significantly  in  auditory  acuity  as  measured  by  the  Zenith  VASC 
audiometer. 

In  analyzing  auditory  discrimination  scores  there  is 

(a)  no  significant  interaction  between  grade  and  sex,  and 

(b)  no  significant  main  effect  due  to  sex. 

In  analyzing  auditory  memory  span  scores  there  is 

(a)  no  significant  interaction  between  grade  and  sex,  and 

(b)  no  significant  main  effect  due  to  sex. 
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6.  There  is  no  significant  relationship  between  ability  of  children 
to  make  auditory  speech  discrimination  as  measured  by  the  Fast- 
Cosens  Auditory  Discrimination  Test  and  their  auditory  memory  span 
as  measured  by  the  Auditory  Memory  Span  Test,  partial  ling  out  the 
effects  of  intelligence  and  acuity. 

7.  There  is  no  significant  correlation  between  ability  of  children  to 
make  auditory  speech  discrimination  and 

(a)  intelligence, 

(b)  chronological  age  in  months, 

(c)  speech  reception  threshold  in  the  good  ear, 

(d)  speech  reception  threshold  in  the  poor  ear,  and 

(e)  the  difference,  in  decibels,  between  the  two  ears. 

8.  There  is  no  significant  correlation  between  the  auditory  memory 
span  of  children  and 

(a)  intelligence, 

(b)  chronological  age  in  months, 

(c)  speech  reception  threshold  in  the  good  ear, 

(d)  speech  reception  threshold  in  the  poor  ear,  and 

(e)  the  difference,  in  decibels,  between  the  two  ears. 

9.  There  is  no  significant  relationship  between  auditory  memory  span 
scores  and  subtest  scores  on  test  items  on  the  auditory 
discrimination  test  measuring  the  following  sound  contrasts: 

(a)  stop-stop  contrasts 

(b)  stop-fricative  contrasts 

(c)  fricative-fricative  contrasts 

(d)  fricative-affricate  contrasts 
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(e)  nasal-nasal  contrasts 

(f)  glide-lateral  contrasts,  and 

(g)  glide-glide  contrasts. 

10.  There  is  no  significant  relationship  between  auditory  memory  span 
scores  and  subtest  scores  on  the  auditory  discrimination  test 
measuring  voiced  and  voiceless  sounds. 

11.  There  is  no  significant  relationship  between  auditory  memory  span 
scores  and  subtest  scores  on  auditory  discrimination  test  items 
measuring  sounds  in  initial,  medial  and  final  position. 

12.  There  is  no  significant  relationship  between  auditory  memory  span 
scores  and  subtest  scores  on  the  auditory  discrimination  test 
measuring  like  and  unlike  word-pairs. 

13.  There  is  no  significant  relationship  between  auditory  memory  span 
scores  and  subtest  scores  on  the  auditory  discrimination  test, 
measuring  the  following  places  of  articulation  contrasts: 

(a)  bilabial-velar 

(b)  al vealor-palatal 

(c)  alvealor-velar 

(d)  alvealor-al vealor,  and 

(e)  palatal -palatal . 

IV.  OVERVIEW  OF  THE  STUDY 

Subjects  for  the  present  study  consisted  of  kindergarten,  grades 
one,  two  and  three  pupils  from  two  schools  designated  by  the  Edmonton 
Separate  School  Board,  in  consultation  with  the  investigator.  Both 
schools  were  in  areas  which  served  families  of  middle-class 
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socio-economic  status. 

At  each  grade  level,  thirty-five  children  were  randomly  selected 
to  constitute  the  test  sample.  Of  the  140  children  thus  selected,  133 
completed  the  following  tests: 

1 .  Lorqe-Thorndike  Intel  1 igence  Test 

2.  Verbal  Auditory  Screening  Test  for  Children  (Zenith  VASC_ audio¬ 
meter) 

3.  Fast-Cosens  Auditory  Discrimination  Test,  and 

4 .  Audi tory  Memory  Span  Test. 

A  pilot  study  with  ten  children  preceded  the  main  study  to  deter¬ 
mine  the  effectiveness  of  the  proposed  Auditory  Memory  Span  Test. 

All  data  were  recorded  and  punched  on  IBM  cards  for  computer 
analysis.  Computer  programs  were  set  up  by  the  Division  of  Educational 
Research,  University  of  Alberta.  These  included  computations  of  cor¬ 
relations,  a  one-way  analysis  of  variance,  a  two-way  analysis  of 
variance,  an  APL  program,  and  a  Test  04  item  analysis  of  the  Audi tory 
Memory  Span  Test  in  order  to  determine  the  reliability  of  that  instru¬ 
ment.  The  results  of  the  statistical  treatment  were  analyzed  by  the 
investigator. 

V.  LIMITATIONS  OF  THE  STUDY 

The  following  limitations  of  the  study  were  recognized: 

1 .  A1  though  the  Fast-Cosens  Auditory  Discrimination  Test  i s  very 

comprehensive  in  terms  of  the  sound  contrasts  it  measures,  there 
are  some  sounds  whose  auditory  discrimination  was  not  being  tested, 
particularly  vowel  sounds. 
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2.  It  was  recognized  that  what  was  measured  by  the  auditory  memory 
span  test  used  in  this  study,  does  not  tap  all  facets  of 
auditory  memory  span. 

3.  The  terminal  level  of  the  Zenith  VASC  audiometer  is  fifteen 
decibels.  It  can  be  assumed  that  some  children  in  the  test 
sample  may  possibly  have  had  speech  reception  thresholds  lower 
than  fifteen  decibels.  Children  with  extremely  sensitive  hearing 
abilities  were  not  identified. 

VI.  SIGNIFICANCE  OF  THE  STUDY 

The  present  study  was  an  attempt  to  determine  the  degree  of 
relationship  between  auditory  discrimination  abilities  and  auditory 
memory  span  in  children  from  kindergarten  to  grade  three.  These  grades 
were  chosen  because  it  is  at  these  grade  levels  that  the  basic  skills 
are  developed  for  the  learning  to  read  process,  and  formal  reading  in¬ 
structions  are  of  paramount  importance.  Since  reading  is  dependent 
upon  an  association  between  speech  sounds  and  printed  symbols,  the 
ability  to  make  auditory  discrimination  of  speech  sounds  by  children 
in  the  primary  grades  will  determine  to  a  certain  extent,  whether  they 
will  experience  unusual  difficulty  in  learning  to  read. 

Research  has  also  indicated  that  the  auditory  abilities  of 
children  are  not  fully  mature  until  after  the  children  have  completed 
the  primary  grades  (Bond,  1935,  p.  2).  Because  the  child  usually 
cannot  read  when  he  comes  to  school,  instruction  is  generally  given 
through  the  auditory  mode.  It  may  well  be,  then,  the  most  important 
mode  for  learning  in  the  primary  grades  (Saunders,  1931,  p.  64). 
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Teachers  are  well  aware  of,  and  guidebooks  provide  training  in 
auditory  discrimination  skills.  If,  however,  a  child's  ability  to 
discriminate  speech  sounds  depends  on  his  auditory  memory  span,  then 
training  in  the  latter  may  be  necessary  to  help  the  child  develop  the 
ability  to  discriminate  sounds.  This  may  be  especially  so  with  sounds 
in  various  positions,  since  auditory  memory  span  relates  to  a  sequen¬ 
cing  of  bits  of  information  held  in  memory. 

If  auditory  memory  span  relates  especially  to  a  child's  ability 
to  discriminate  classes  of  phonemes,  then  more  research  would  be 
needed  to  determine  the  nature  of  such  a  phenomenon. 

VII.  SUMMARY 

This  chapter  has  identified  the  problem,  and  briefly  described 
the  particular  approach  employed  in  this  study.  The  hypotheses  were 
stated,  the  terms  defined,  and  the  purpose,  limitations  and  significance 
of  the  study  were  set  forth. 


CHAPTER  II 


BACKGROUND  OF  THE  STUDY  AND  REVIEW 
OF  RELATED  LITERATURE 

The  three  perceptual  modes  of  learning  which  seem  to  be  of  primary 
importance  for  reading  are  the  visual,  auditory  and  kinesthetic. 

Glusker,  a  reading  therapist  and  research  assistant  at  the  Neuro¬ 
psychology  Laboratory,  University  of  Oklahoma,  designed  a  theoretical 
model  relating  the  various  aspects  of  language  learning,  which  can  be 
extended  to  include  reading  (Glusker,  1969-70,  pp.  119  -  127).  His 
model  presents  these  three  perceptual  modes,  each  of  which  has  three 
phases  -  discrimination,  memory  and  integration.  Learning  to  read 
entails  the  association  of  all  three  modes,  and  their  three  phases, 
but  for  the  purposes  of  this  study,  only  two  phases  of  the  auditory 
mode  are  being  considered  -  auditory  discrimination  and  auditory 
memory  span.  These  two  phases  presuppose  the  ability  to  receive 
stimuli  auditorily,  i.e.  auditory  acuity. 

Saunders,  (1931)  states  "from  the  five  senses,  formal  education, 
in  the  main,  utilizes  only  three,  namely,  the  auditory,  visual  and 
kinesthetic.  From  among  these  three,  the  auditory  takes  the  lead. 

Before  the  visual  and  kinesthetic  can  be  brought  into  play  to  any 
great  extent,  the  directions  and  instructions  must  be  given  orally. 

If  the  child  is  not  getting  these,  the  stage  is  set  early  for  failure 
in  his  school  career  (p.  64)." 
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I.  THE  AUDITORY  MODE 

In  speech,  as  one  sound  converges  with  another,  many  different 
frequencies  and  amounts  of  intensity  are  called  into  play,  and  shifts 
both  in  frequency  and  intensity,  take  place  in  fractional  parts  of  a 
second.  The  ear  receiving  the  sounds  must  be  able,  for  accurate  inter¬ 
pretation,  to  make  almost  instantaneous  adjustments. 

The  normal  human  ear  responds  to  both  pitch  and  loudness,  and 
although  it  can  distinguish  sounds  whose  frequencies  range  from  twenty 
to  20,000  cycles  per  second,  it  is  most  sensitive  to  sounds  between  the 
1,000  and  3,000  frequency  range  (Henry,  1947,  p.  212). 

The  consonants  needed  for  understanding  English  speech,  are  in 
the  frequency  range  to  which  the  ear  is  most  sensitive.  However,  the 
low  frequency  sounds,  the  vowels,  can  emit  phonetic  power  as  much  as 
600  times  greater  than  that  of  the  consonants,  and  are  of  a  much  longer 
duration.  A  consonant  is  uttered  in  about  .05  of  a  second,  while  a 
vowel  takes  .3  seconds  (Henry,  1947,  p.  216).  English  speech,  then, 
puts  greatest  premium  on  the  reception  of  the  frequencies  to  which  the 
ear  is  least  sensitive.  The  consonant  sounds  have  less  power  and  less 
stress,  yet  they  are  the  ones  necessary  for  intelligibility. 

Studies  by  Myklebust  (1954),  Kennedy  (1957)  and  Eagles  (1961) 
reveal  that  the  auditory  mode  is  not  fully  developed  by  the  time  child¬ 
ren  begin  school  at  about  six  years  of  age,  and  that  hearing,  like 
speech,  seems  to  be  a  maturational  process.  However,  Price  (1964, 
pp.  91  -  93)  questioned  their  findings.  He  feels  that  since  pure-tone 
audiometers  were  used  in  all  three  studies,  that  the  results  showed 
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the  effect  of  learning  to  listen  abstractly  and  the  older  children's  in¬ 
creased  familiarity  with  figure-ground  discrimination,  rather  than  a 
maturation  of  the  auditory  mode. 

A  review  of  the  literature  relating  to  studies  concerned  with 
the  auditory  mode  of  learning,  indicates  that  for  the  past  forty  years 
educational  researchers  have  been  interested  in  the  auditory  abilities 
of  children  and  the  relation  of  these  abilities  to  the  learning  process, 
especially  to  learning  to  read.  Auditory  acuity,  the  ability  of  children 
to  make  auditory  discrimination  of  speech  sounds,  and  the  auditory 
memory  span  of  children  have  all  been  studied  in  relation  to  reading 
achievement.  These  numerous  studies  have  recognized  the  importance  of 
the  auditory  mode  in  the  learning  to  read  process.  A  few  researchers 
have  used  one  of  these  auditory  abilities  as  a  variable  in  studying 
the  other  ability,  and  have  thus  recognized  the  relationship  between 
them.  Very  few  studies  were  found  which  attempt  to  show  the  actual 
relationship,  if  any,  between  the  ability  of  children  to  make  auditory 
discrimination  and  their  auditory  memory  span.  This  was  included  in 
the  first  recommendation  made  by  Poling  (1953,  p.  Ill)  in  her  study  on 
the  auditory  deficiencies  of  poor  readers. 

Doehring  and  Rabinovitch,  of  McGill  University,  did  research  on 
the  "Auditory  Abilities  of  Children  with  Learning  Problems  (1969,  pp. 

469  -  475)."  This  research,  supported  by  the  Canadian  Department  of 
National  Health  and  Welfare,  and  the  Medical  Research  Council  of 
Canada,  included  various  tests  of  auditory  acuity  and  auditory  dis¬ 
crimination  and  perception.  No  auditory  memory  tests  were  included. 

At  the  completion  of  their  study,  they  stated  that  "since  auditory 
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stimuli  are  usually  presented  over  time,  with  no  opportunity  for  a 
comparison  of  stimuli  by  repeated  scanning,  auditory  memory  may  be  an 
intrinsic  factor  in  most  auditory  perceptual  abilities  (p.  473)." 

Katz  and  Deutsch  (1963)  completed  a  study  on  "Visual  and 
Auditory  Efficiency  and  its  Relationship  to  Reading  in  Children". 
Subjects  were  385  students  from  the  first,  third  and  fifth  grade 
classes  of  two  New  York  schools.  Tests  included  measures  of  auditory 
and  visual  discrimination,  and  auditory  and  visual  memory.  They  found 
that  the  particular  sensory  modes  are  related  to  reading  retardation. 

The  pattern  of  results  revealed  that  auditorily-presented  stimuli 
evoked  superior  performances  when  the  responses  were  quite  simple.  As 
the  response  became  increasingly  complex,  however,  auditory  stimulation 
created  greater  difficulty  than  visual.  It  was  mainly  among  the  younger 
children  that  the  poor  readers  showed  special  difficulties  in  the 
auditory  discrimination  and  memory  tasks.  It  was  also  the  younger 
children  who  seemed  to  prefer  the  auditory  mode,  which  could  have  im¬ 
plications  for  beginning  the  teaching  of  reading.  This  study  by  Katz 
and  Deutsch  seems  to  emphasize  the  fact  that  all  the  perceptual  modes 
of  learning  are  important,  and  that  the  auditory  mode  should  not  be 
neglected,  especially  in  the  teaching  of  younger  children. 

The  results  of  a  study  by  Golden  and  Steiner  (1969)  showed  that 
poor  readers  seemed  to  be  lacking  primarily  in  auditory  functions, 
rather  than  visual.  Their  study  consisted  of  twenty  second-grade 
children,  screened  for  I.  Q.'s  between  90  and  110  on  the  Stanford-Binet. 
If  the  I.  Q.  score  fell  within  the  desired  range,  the  Gates  Advanced 
Paragraph  Readi ng  Test  and  the  oral  section  of  the  Gates-McKil 1  op 
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Reading  Diagnostic  Test  were  administered  to  determine  those  who 
deviated  at  least  a  year  above  or  below  their  reading  expectancy. 

Fifty  children  were  tested  before  the  two  groups  of  achieving  and  non¬ 
achieving  readers  could  be  determined.  Three  tests  of  auditory 
abilities  and  three  tests  of  visual  abilities  were  administered  to 
these  children.  The  auditory  tests  included  auditory  memory,  auditory 
blending,  and  auditory  closure.  The  visual  tests  were  the  Monroe 
Visualization  Test  and  tests  of  visual  memory  and  visual  closure. 

Golden  and  Steiner  concluded  "although  the  sample  was  small,  it  was 
found  that  poor  readers  were  lacking  primarily  in  auditory  rather  than 
visual  functions.  Perhaps  the  significance  of  these  auditory  skills 
has  been  overshadowed  and  possibly  eclipsed  by  the  amount  of  visual 
material  made  available  to  the  teacher  (p.  481)." 

Summary 

Research  has  indicated  that  the  auditory  mode  is  a  very  important 
one  for  learning.  Children  seem  to  find  simple  auditory  stimuli  easier 
to  respond  to  than  visual  stimuli  of  comparable  difficulty.  Younger 
children,  especially,  seem  to  prefer  the  auditory  mode.  Since  young 
children  seem  to  prefer  this  mode  and  seem  to  find  it  easier  to  ac¬ 
commodate  themselves  to  it,  and  since  this  mode  is  quite  probably  not 
fully  developed  until  well  after  primary  grades  are  completed,  special 
attention  should  be  given  to  young  children  to  help  them  use  and  develop 
this  mode  of  learning  effectively  and  efficiently.  Many  studies  have 
attempted  to  relate  the  various  phases  of  the  auditory  mode  to  reading 
achievement.  Few  studies  were  found  which  attempt  to  relate  auditory 
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discrimination  and  auditory  memory  span. 

II.  AUDITORY  ACUITY  AND  READING  ACHIEVEMENT 

Henry,  in  her  study  on  "Children's  Audiograms  in  Relation  to 
Reading  Attainment  (1947,  p.  211  -  231)",  states  that  "sufficient  in¬ 
formation  has  accumulated  to  indicate  the  possibility  that  hearing  may 
play  an  important  part  in  reading  development  (p.  212)." 

Gates  (1935,  p.  376),  Betts,  (1936,  pp.  191  -  199),  Monroe 
and  Bakus  (1937,  pp.  13,  19,  159),  Witty  and  Kopel  (1939,  pp.  241  -  243) 
all  mention  defective  hearing  as  a  possible  contributing  factor  to 
reading  problems  in  children.  They  all  quote,  as  their  only  evidence, 
a  study  by  Bond  (1935).  Stanger  and  Donahue  (1937,  p.  22),  Durrell 
(1940,  p.  282),  Kirk  (1940,  p.  152)  and  Dolch  (1939,  pp.  11  -  14)  also 
mention  hearing  as  a  possible  problem  in  non-achieving  readers,  but 
they  give  no  direct  evidence  of  any  study.  A  study  done  later  by  Betts 
(1940)  in  this  area  will  be  summarized  below. 

Correlational  Studies  with  Experimental  and  Control  Groups 

Bond's  study,  entitled  "The  Auditory  and  Speech  Characteri sties 
of  Poor  Readers"  used  a  matched  control  type  of  research.  His  sample 
consisted  of  sixty-four  pairs  of  grades  two  and  three  pupils  who  were 
matched  on  sex,  age,  intelligence  and  school  experience.  By  using 
grade  two  and  three  children.  Bond  hoped  to  obtain  his  sample  before 
the  auditory  abilities  matured  sufficiently  to  modify  or  impair  the 
results  of  his  testing.  He  did  not  use  grade  one  because  he  felt  that 
at  this  grade  level,  the  reading  scores  would  not  show  a  sufficient 
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range  to  be  statistically  significant. 

The  reading  test  used  to  obtain  his  two  groups  was  the  Gates , 

Type  III,  Primary  Reading  Test.  Only  those  retarded  in  reading  more 
than  one-half  year  in  grade  two,  or  more  than  one  year  in  grade  three, 
and  with  intelligence  quotients  over  85,  as  measured  by  a  Stanford- 
Binet,  were  used  in  his  experimental  group.  In  the  control  group,  the 
reading  ability  of  each  subject  was  at  least  one  year  in  advance  of  the 
matched  experimental  subject. 

Since  Bond  was  interested  in  the  relationship  of  auditory 
abilities  to  reading,  he  also  looked  at  the  method  by  which  these 
children  were  taught  reading.  Twenty-four  pairs  were  taught  by  the 
oral -phonetic  method  as  he  called  it,  and  forty  pairs  by  the  look-and- 
say  method.  Because  many  more  of  the  children  in  the  test  sample  were 
taught  by  the  look-and-say  method  rather  than  the  oral-phonetic  method, 
the  cases  could  not  be  individually  matched  when  the  data  concerning 
the  two  methods  of  instruction  were  analyzed.  The  experimental  phonetic 
group  of  twenty-four  pairs  was  compared  with  the  experimental  look-and- 
say  group  of  forty  pairs.  The  control  phonetic  group  was  compared  with 
the  control  look-and-say  group. 

He  tested  auditory  acuity,  using  a  Bell  Laboratories'  pure-tone 
2/A  Audiometer,  and  tested  each  ear  at  eight  frequencies.  The  other 
auditory  abilities  measured  by  Bond  included  tests  of  (1)  Auditory 
Perception  -  giving  a  letter  for  a  sound;  giving  words  beginning  with 
given  sounds;  and  giving  words  ending  with  given  sounds.  (2)  Blending 
tests  -  auditory  blending  of  letters ;blending  of  nonsense  configurations; 
and  symbolic  blending.  In  this  latter  type  of  test,  the  child  had  to 
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be  first  taught  the  sound  that  the  symbol  represented.  (3)  Auditory 
Discrimination  test  -  in  which  word-pairs,  taken  from  the  Gates  Auditory 
Discrimination  Test,  were  read  to  the  subject.  (4)  Auditory  Memory 
Tests  -  memory  for  digits,  similar  to  the  Stanford-Bi net  subtest,  which 
was  also  used  by  Gates;  and  memory  for  nonsense  syllables.  (5) 

Auditory  Rhythm  Memory  Test  -  which  was  an  adaptation  of  the  Seashore 
Test  for  Rhythm.  This  test  was  originally  designed  for  children  twelve 
years  old  or  older,  but  Bond  modified  it  to  suit  his  needs. 

The  mean  loss  of  acuity  in  the  experimental  group  was  statistically 
significant,  and  greater  than  the  mean  loss  for  acuity  in  the  control 
group.  For  Bond,  this  implied  there  was  a  difference  in  hearing  acuity, 
favoring  good  readers. 

In  analyzing  the  data  in  relation  to  the  method  used  to  teach 
reading,  hearing  acuity  seemed- to  make  no  difference  at  all  in  the 
reading  performance  of  children  who  were  taught  by  the  look-and-say 
method.  However,  acuity  made  a  significant  difference  between  the  ex¬ 
perimental  and  control  groups  which  consisted  of  children  taught  with 
the  phonic  method.  Acuity,  then,  seemed  to  be  of  paramount  importance 
when  children  were  taught  to  read  by  the  phonic  method. 

The  auditory  abilities  of  children  with  learning  disabilities 
were  compared  with  those  of  normal -1  earning  children,  in  a  study  by 
Doehring  and  Rabinovitch  (1969).  The  children  with  learning  problems 
were  obtained  from  a  summer  program,  conducted  at  a  Montreal  school  by 
the  Learning  Center  of  the  Montreal  Children's  Hospital.  Of  the 
thirty-one  children  selected,  twenty  completed  all  the  auditory  tests. 
Intelligence  scores  ranged  from  71  to  139,  and  all  children  came  from 
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middle  or  upper  class  families.  Thirty-five  children  with  no  learning 
problems, who  formed  the  control  group,  were  tested  at  a  private  school 
in  Montreal.  The  family  background  of  children  attending  this  school 
was  comparable  to  that  of  the  children  with  learning  problems.  Their 
intelligence  scores  ranged  from  103  to  153,  Although  a  group  with 
lower  intelligence  scores  could  have  been  selected,  Doehring  and 
Rabinovitch  thought  the  family  background  similarity  was  more  appropriate 
than  intelligence  scores  for  the  purposes  of  their  study. 

Two  auditory  acuity  tests  were  adminstered  -  pure-tone  threshold 
and  speech-reception  threshold.  The  statistical  comparison  of  groups 
in  this  study  showed  that  "the  normal  learners  were  significantly  better 
in  pure-tone  threshold.  The  children  with  learning  problems  were  sig¬ 
nificantly  better  in  speech  reception  threshold,  speech  discrimination 
in  quiet,  and  speech  discrimination  in  noise  (p.  472)." 

Correlational  Studies  Using  a  Single  Group 

Betts,  as  mentioned  above,  completed  a  study  in  1940  with  grade 
five  children,  in  which  he  compared  auditory  acuity  with  reading 
achievement.  He  used  a  pure-tone  6-A  Western  Electric  Audiometer, 
and  the  Durrel 1-Sul 1 ivan  Reading  Achievement  and  Capacity  Tests.  The 
top  twenty  per  cent  of  the  achieving  readers  showed  no  hearing  impair¬ 
ment  whatsoever.  He  concluded  that  "there  was  a  greater  incidence  of 
hearing  impairment  among  the  low  achievers  in  reading  than  among  high 
achievers.  This  may  indicate  a  possible  causal  relation  or  it  may 
reveal  merely  another  difficulty  for  which  the  non-achievers  must  com¬ 
pensate  (Betts,  1940,  p.  746)." 
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Kennedy  (1942)  attempting  to  improve  on  Bond's  work,  claimed  that 
Bond  was  in  error  when  he  measured  auditory  acuity,  because  he  assumed 
that  binaural  hearing  was  better  than  the  hearing  of  the  better  ear,  and 
he  used  the  percentage  of  hearing  loss  in  the  better  ear  when  he  did  his 
correlations.  Bond  had  quoted  Gage  (1932)  who  had  shown  that  the  loss 
for  both  ears  is  about  one  decibel  less  than  the  loss  measured  for  the 
better  ear,  and  about  five  decibels  less  than  the  loss  measured  for  the 
poorer  ear.  Kennedy  is  quite  insistent  that  the  relationship  of  binaural 
hearing  to  the  good  ear  and  the  poor  ear  is  not  yet  known.  She  there¬ 
fore  tabulated  the  scores  for  the  eight  frequencies,  in  each  ear,  and 
used  these  sixteen  scores  for  computation  purposes.  The  numerosity  of 
the  hearing  scores  proved  too  many  for  her  to  handle  efficiently. 

Kennedy  investigated  two  aspects  of  hearing  -  acuity  and  discrim¬ 
ination,  and  their  relationship  to  silent  and  oral  reading.  She  used 
grade  levels  one,  two,  three,  five,  seven  and  ten.  These  were  children 
who  were  pupils  at  the  University  of  Chicago  Laboratory  School,  and 
were  all  superior  children  in  terms  of  intelligence,  academic  achieve¬ 
ment  and  socio-economic  status.  Kennedy  was  very  honest  about  the  fact 
that  even  the  "poor"  reader  in  her  sample  would  be  considered  a 
"normal"  reader  in  an  ordinary  classroom  situation.  The  lowest  median 
intelligence  quotient  at  any  grade  level  was  119,  and  the  intelligence 

score  range  was  from  92  to  179. 

Even  though  this  sample  was  superior,  in  many  aspects,  to  an 
ordinary  classroom  population,  Kennedy  found  that  all  the  correlations 
of  reading  and  hearing,  holding  grade  level  constant,  were  positive, 
but  too  low  to  be  significant.  This  study  by  Kennedy  is  often  quoted 
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in  educational  works,  to  indicate  a  relationship  between  hearing  acuity 
and  reading  achievement,  but  the  study  itself  shows  no  statistical  sig¬ 
nificant  correlations  between  hearing  acuity  and  reading  achievement. 

The  superiority  of  the  sample  would  also  limit  the  applciation  of  the 
findings. 

By  using  a  scattergram,  Kennedy  was  able  to  find  a  significant 
difference  in  the  distribution  of  hearing  scores  of  better  and  poorer 
readers  in  silent,  but  not  oral  reading.  Kennedy  could  find  no  answer 
to  the  relationship  of  hearing  acuity  and  reading  achievement,  but  she 
did  observe  that  of  the  eighteen  children  in  grades  one,  two  and  three, 
with  lowest  hearing  ability,  no  first  or  second  grade  child  was  in  the 
upper  twenty-five  per  cent  of  his  class  in  oral  reading.  Disability 
in  auditory  acuity  seemed  to  have  greater  repercussions  on  the  younger 
children. 

Henry  (1947)  also  did  research  on  hearing  acuity  in  relation  to 
reading  achievement.  She  studied  300  children  in  the  first  six  grades 
of  school.  The  Maico  D  5,  pure-tone  audiometer  was  used  to  test  acuity. 
Reading  achievement  was  measured  in  grade  one  by  the  Gates  Primary 
Reading  Test,  and  in  grades  two  through  six  by  the  reading  division  of 
the  Progressive  Achi evement  Tests ,  Primary  and  El ementary  Batteries . 

Henry  found  a  statistically  signficant  difference  in  reading 
scores  between  those  pupils  with  high-frequency  acuity  loss  and  those 
with  normal  acuity.  She  interpreted  this  to  indicate  that  a  high- 
frequency  loss  could  very  well  affect  the  consonant  sounds,  which  in 
turn  could  affect  vocabulary  and  reading  progress. 
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Clinical  Studies 

Robinson's  intensive  study  in  1936  (Robinson,  1947)  of  thirty 
retarded  readers  at  the  University  of  Chicago  Reading  Clinic,  found 
that  insufficient  auditory  acuity  was  the  cause  of  poor  reading  in  only 
nine  per  cent  of  the  cases  (p.  229). 

In  her  study  on  the  "Auditory  Deficiencies  of  Poor  Readers", 
Poling  (1953)  analyzed  seventy-eight  clinical  subjects  also  at  the 
University  of  Chicago  Reading  Clinic.  In  determining  the  relationship 
between  auditory  acuity  and  word  recognition,  Poling  concluded  that 
"within  this  population  of  seventy-eight  poor  readers  there  were  no 
statistically  significant  differences  between  the  means  of  those  with 
satisfactory  and  unsatisfactory  auditory  acuity  in  any  area  of  word 
discrimination  (p.  109)." 

Summary 

Researchers  and  educators  recognize  that  lack  of  auditory  acuity 
may  be  a  primary  factor  in  the  reading  difficulties  experienced  by  some 
children,  but  there  is  a  lack  of  agreement  in  the  experimental  and  re¬ 
search  evidence.  Some  studies  seem  to  point  to  a  causal  relationship 
between  auditory  acuity  and  reading  achievement.  Bond  (1935)  implied 
this  relationship  seems  to  depend  upon  the  method  by  which  the  child¬ 
ren  are  taught  to  read.  He  contended  that  if  emphasis  is  on  the  oral- 
phonic  method,  then  auditory  acuity  seems  to  be  an  important  factor  in 
reading  achievement.  Apart  from  this  observation,  no  definite  con¬ 
clusions  have  been  reached  to  determine  the  extent,  if  any,  of  the 
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relationship  between  auditory  acuity  and  reading  achievement. 

III.  AUDITORY  DISCRIMINATION  AND  READING  ACHIEVEMENT 

Dykstra  (1966)  wrote  a  comprehensive  and  critical  review  of 
studies  in  auditory  discrimination,  from  the  first  major  study  by 
Deputy  in  1930,  which  was  the  first  to  include  auditory  skills  as  a 
factor  in  predicting  first-grade  reading  achievement,  up  until  1966, 
when  Dykstra  himself  conducted  a  study  in  the  relationship  of  auditory 
discrimination  abilities  to  reading  achievement.  This  thorough  review 
indicates  clearly  that  researchers  and  educators  have  been  interested 
in  the  area  of  auditory  discrimination  for  the  past  four  decades,  and 
have  recognized  its  importance  in  teaching  children  to  read.  The 
literature  contains  various  types  of  studies. 

Correlational  Studies  with  Experimental  and  Control  Groups 

There  are  comparison  studies  between  achieving  and  non-achieving 
readers  in  which  the  reading  achievement  of  children  was  correlated 
with  their  ability  to  discriminate  auditorily.  In  these  studies  the 
achieving  and  non-achieving  readers  were  matched  with  respect  to  sex, 
intelligence,  visual  acuity,  visual  perception,  and  as  many  similar 
factors  as  possible. 

Following  the  matching  procedure,  various  measures  of  auditory 
discrimination  and/or  acuity  were  adminsitered  to  both  achieving  and 
non-achieving  readers,  and  differences  in  auditory  skills  were  noted. 
The  auditory  discrimination  tests  varied  from  study  to  study.  Monroe 
(1932)  tested  the  ability  to  discriminate  between  word-pairs,  as  did 
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Wolfe  (1941).  Goetzinger,  Dirks  and  Baer  (1960)  measured  for  auditory 
discrimination  with  the  Wepman  word-pairs,  and  also  administered  another 
type  of  test,  the  Rush-Hughes  recordings  of  the  Harvard  phonetically- 
balanced  word  lists,  which  they  called  an  "auditory  perception"  test. 
This  test  consisted  of  fifty  monosyllabic  words  which  each  subject  had 
to  identify  after  hearing  them  spoken.  They  used  thirty  male  subjects 
ranging  in  age  from  10  years  7  months  to  12  years  9  months,  who  were 
selected  from  a  Kansas  City,  Missouri  public  school.  Fifteen  of  these 
constituted  the  experimental  group.  They  were  boys  who  were  attending 
a  reading  clinic  class.  The  control  group  was  selected  from  the 
regular  classes  of  the  same  school.  The  subjects  were  matched  for 
chronological  age  and  intelligence.  Although  they  were  not  matched  on 
socio-economic  status,  the  fact  that  they  were  drawn  from  the  same 
school  population  which  was  located  in  a  middle-income-group  neighbour¬ 
hood  was  taken  by  the  researchers  to  indicate  that  all  subjects  were 
within  the  middle  range  of  socio-economic  status.  The  subjects  in  both 
groups  had  normal  hearing  in  both  ears  as  measured  by  a  pure-tone 
audiometer. 

Goetzinger,  Dirks  and  Baer  found  that  their  auditory  discrimin¬ 
ation  test  of  word-pairs  was  highly  reliable  in  differentiating  between 
achieving  and  non-achieving  readers.  They  found  no  relationship  between 
the  auditory  discrimination  and  auditory  perception  tests  that  they 
used.  They  felt  that  the  Wepman  test  might  be  measuring  auditory 
memory  span  (p.  131 ) . 

It  is  interesting  to  note  that  Bond  (1935)  in  his  study  of  the 
"Auditory  and  Speech  Characteristics  of  Poor  Readers"  which  has  already 


f  *'>0i  '  •)' 

y  i  :  t ' 

I 


28 


been  mentioned  in  connection  with  the  auditory  acuity  literature,  also 
distinguished  between  "auditory  discrimination"  and  "auditory  percep¬ 
tion",  and  tested  to  obtain  two  separate  measures.  His  test  of  auditory 
discrimination  was  also  word-pairs.  The  auditory  perception  test  that 
he  used  required  three  abilities  -  giving  a  letter  for  a  sound,  giving 
words  beginning  with  a  given  sound,  and  giving  words  ending  with  a  given 
sound.  In  his  experiment,  the  auditory  perception  measure  that  he  used 
discriminated  between  the  achieving  and  non-achieving  readers  better 
than  scores  on  the  auditory  discrimination  test. 

Tempi  in  (1954)  tested  five  abilities  in  auditory  discrimination: 
word-pairs,  consonant  sounds,  recognizing  sounds  in  specific  positions 
in  words,  recognizing  sounds  in  specific  positions  in  nonsense  words, 
and  recognizing  words  containing  a  given  sound.  Her  sample  was  318 
grade  four  children.  She  found  that  only  the  last-mentioned  subtest 
discriminated  significantly  between  achieving  and  non-achieving  readers. 

Wepman  (1960)  used  minimal  word-pairs  to  test  the  auditory  dis¬ 
crimination  abilities  of  156  grade  one  and  two  children.  The  children 
in  both  these  grades  were  divided  into  three  groups  on  the  basis  of 
their  scores  on  the  test  of  auditory  discrimination  and  articulation. 

He  found  that  children  with  poor  discrimination,  whether  or  not  they 
have  speech  difficulty,  were  more  likely  to  be  poorer  readers  than  the 
total  group.  His  data  also  showed  significantly  lower  reading  attain¬ 
ment  of  the  children  with  poor  discrimination. 

Fast  (1968)  using  the  Fast-Cosens  Auditory  Discrimination  Test 
which  is  composed  of  266  minimal  word-pairs,  also  found  a  relationship 
between  auditory  discrimination  and  reading  achievement.  However, 
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Cosens,  (1968)  using  the  same  test,  found  no  significant  relationship  be- 
between  training  in  auditory  discrimination  and  reading  achievement  in 
grade  one  pupils. 

Correlational  Studies  Using  a  Single  Group 

In  another  type  of  study,  tests  of  reading  achievement  and  auditory 
discrimination  were  administered  to  a  group  of  children,  to  establish 
whether  the  two  measures  were  related.  The  subjects  in  four  of  these 
six  studies  were  upper  elementary  or  high  school  children. 

Reynolds  (1953)  found  that  auditory  discrimination  of  word-pairs 
was  related  to  reading  achievement,  but  that  this  measure  did  not  add 
significantly  to  mental  age  scores  in  the  prediction  of  general  reading 
ability.  He  used  188  fourth-grade  pupils  and  made  no  attempt  to 
separate  "good"  and  "poor"  readers  or  "good"  and  "poor"  hearers  (p.  442). 

Wheeler  and  Wheeler  (1954)  in  their  study,  used  four  kinds  of 
auditory  discrimination  tests  -  word-pairs,  paired  sounded  elements,  the 
selection  of  one  word  from  four  which  did  not  rhyme,  and  the  selection 
of  a  sound  heard  in  a  stimulus  word,  from  a  list  of  three  words.  They 
used  629  grades  four,  five  and  six  children,  with  an  I.  Q.  range  from 
76  to  139.  None  of  their  auditory  discrimination  tests  correlated  above 
.40  with  silent  reading  ability.  Their  data  appeared  to  agree  with  and 
substantiate  the  findings  of  Ewers  (1949). 

Ewers  tested  140  high  school  students.  She  administered  Gray's 
Standardi zed  Oral  Reading  Paragraphs  and  the  Iowa  Si  1 ent  Reading  Test , 
Form  AM.  Twenty-five  group  tests  of  auditory  discrimination  abilities 


were  also  administered.  Although  the  study  showed  some  relationship 
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between  the  reading  disability  problem  and  reaction  time  and  attention, 
there  were  no  significant  relationships  between  the  auditory  discrimin¬ 
ation  abilities  that  she  tested  and  the  oral  and  silent  reading  abilities 
measured  by  the  tests  she  used. 

An  interesting  point  about  these  studies  that  showed  no  signifi¬ 
cant  correlation  between  auditory  discrimination  and  reading  ability  is 
that  the  subjects  were  all  upper  elementary  or  high  school  students. 
Deutsch  (1964)  states  that  perhaps  a  particular  minimum  level  of 
auditory  discrimination  skill  is  necessary  for  the  acquisition  of  read¬ 
ing,  and  that  once  that  level  is  reached,  auditory  discrimination  is  no 
longer  highly  correlated  with  the  ability  to  read  (p.  294). 

A  study  with  grades  one,  two  and  three  children  was  carried  out 
by  Durrel 1  and  Murphy  (1953).  They  found  a  high  correlation  between 
the  reading  achievement  of  grades  one,  two  and  three  children  and  their 
ability  to  recognize  sounds  in  spoken  words.  Harrington  and  Durrel 1 
(1955),  testing  auditory  discrimination  in  grade  two  children,  found 
the  discrimination  of  initial  consonants,  final  consonants,  a  combin¬ 
ation  of  initial  and  final  consonants,  and  rhyming  tests,  all  highly 
correlated  with  reading  achievement. 

Predictive  Studies 

There  have  not  been  many  studies  done  on  auditory  discrimination 
as  a  predictor  of  success  in  the  ability  of  grade  one  children  to  learn 
to  read.  Gates  and  Bond  (1936)  tested  four  first-grade  classes,  but 
did  not  find  that  the  auditory  tests  they  administered  correlated  very 
highly  with  subsequent  success  in  beginning  reading.  Their  auditory 
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discrimination  tests  included  measures  of  word-pair  discrimination, 
reproduction  of  letter  sounds  and  nonsense  words,  and  giving  letters 
for  sounds. 

Steinbach  (1940)  found  that  the  word-pairs  discrimination  test 
she  administered  to  300  first  grade  pupils  was  a  good  predictor  of  mid¬ 
year  and  end-of-year  reading  achievement. 

Using  the  Lorge-Thorndike  Intelligence  Test  and  seven  tests  of 
auditory  discrimination,  Dykstra  (1966)  found  that  the  child's  ability 
to  discriminate  between  spoken  words  which  do  or  do  not  begin  with 
identical  sounds,  was  the  best  single  predictor  of  reading  performance, 
and  that  the  second  best  predictor  was  the  ability  to  identify  correct 
pronunciation  of  words.  He  did  not  use  any  test  consisting  of  minimal 
word-pairs.  The  other  five  tests  of  auditory  abilities  that  he  used 
were  not  significant  in  his  findings.  The  auditory  abilities  that  were 
not  significant  in  Dykstra's  findings  included:  the  ability  to  detect 
rhyming  elements  at  the  ends  of  words;  to  use  auditory  clues  with  con¬ 
text  clues  in  the  identification  of  strange  words;  to  recognize  simi¬ 
larities  and  differences  in  the  beginning  consonants  and  blends  of 
words;  to  recognize  similarities  and  differences  in  final  consonants 
and  rhymes;  and  to  discriminate  sounds  accurately  in  order  to  blend 
words  in  word-building. 

His  sample  consisted  of  632  children.  The  tests  of  auditory  dis¬ 
crimination  and  intelligence  were  adminstered  at  the  beginning  of  the 
school  year,  and  the  reading  tests  administered  at  the  end  of  the  first 
year  in  grade  one.  He  concluded  that  the  ability  to  make  auditory 
discrimination  may  contribute  to  success  in  learning  to  read,  and  that 
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attention  should  be  given  to  instructing  children  along  these  lines.  But 
he  found  that  the  very  best  single  predictor  of  reading  success  for  the 
grade  one  children  in  his  experiment  was  the  Lorge-Thorndi ke  Intelligence 
Test. 

Seventy-five  per  cent  of  the  best  second-grade  readers  in 
Thompson's  (1963)  study  were  good  auditory  discriminators  when  they  be¬ 
gan  grade  one,  whereas  only  four  per  cent  of  the  poor  readers  had 
adeguate  skill  in  auditory  discrimination  when  they  began  reading  in¬ 
struction. 

A  longitudinal  study  by  Poling  (1968)  measured  auditory  dis¬ 
crimination,  using  Wepman's  Auditory  Discrimination  Test,  which  consists 
of  word-pairs.  She  observed  that  children  who  came  into  grade  one  with 
competence  in  auditory  discrimination  learned  to  read  better  than  the 
poor  auditory  discriminators,  and  continued  to  achieve  better  through¬ 
out  grades  one  and  two.  Both  Poling  and  Oberg  (1970)  found  that 
auditory  discrimination  appeared  to  be  a  developmental  process. 

Clinical  Studies 

A  type  of  study  in  auditory  discrimination  which  has  contributed 
valuable  information  to  the  field  of  reading,  has  been  done  in 
clinical  situations.  Because  of  the  singular  nature  of  this  research, 
the  studies  are  not  numerous.  The  subjects  varied  considerably  as  to 
age  and  grade  level.  Nevertheless,  because  of  the  comprehensive 
nature  of  the  diagnosis,  involving  specialists  in  many  fields,  these 
studies  are  very  valuable.  The  technique  involved  in  these  cases  was 
to  measure  reading  achievement  and  auditory  discrimination  skills,  and 


’*<f6q-Hcw  ’to 

. 


33 


then  to  determine  the  relationship  between  them. 

Robinson  (1946)  and  Schonell  (1948)  reported  that  close  to  forty 
per  cent  of  the  children  who  came  to  their  clinics  with  reading  prob¬ 
lems  were  deficient  in  auditory  discrimination  skills.  However,  Poling 
(1953),  who  did  a  study  on  reading  disability  cases  at  the  University  of 
Chicago  Clinic  between  1944  and  1949,  felt  that  auditory  discrimination 
was  not  a  widespread  cause  of  inefficient  word  recognition  in  these 
children.  Wepman,  however,  (1960,  p.  332)  from  his  clinical  experiences 
and  from  the  data  of  his  study,  is  of  the  opinion  that  there  is  a  strong 
positive  correlation  between  poor  auditory  discrimination  and  poor  read¬ 
ing. 

Summary 

There  have  been  many  different  types  of  studies  done  relating  the 
ability  of  children  to  make  auditory  discrimination  and  their  reading 
achievement.  These  studies  seem  to  indicate  that  auditory  discrimin¬ 
ation  is  an  important  factor  in  teaching  a  young  child  to  read. 

However,  its  importance  seems  to  decrease  as  the  child  grows  older. 

Although  most  of  the  studies  concerned  with  children  in  the 
primary  grades  showed  a  strong  positive  relationship  between  the 
ability  to  make  auditory  discrimination  and  their  reading  achieve¬ 
ment,  this  ability  did  not  seem  to  be  related  to  success  in  reading 
above  the  grade  three  level. 
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IV.  AUDITORY  MEMORY  SPAN  AND  READING  ACHIEVEMENT 

A  short  auditory  memory  span  was  recognized  by  Gray  as  early  as 
1925,  as  a  factor  affecting  learning  to  read.  Monroe  and  Backus  (1937) 
and  Harris  (1948)  mention  a  lack  of  auditory  memory  span  as  indicative 
of  possible  difficulty  with  reading.  Saunders  (1931)  and  Betts  (1945) 
have  stated  that  the  development  of  an  adequate  auditory  memory  span  is 
essential  to  reading  success. 

Correlational  Studies  with  Experimental  and  Control  Groups 

Many  researchers  have  attempted  to  find  the  relationship  between 
performance  on  auditory  memory  span  tests,  and  reading  achievement,  by 
administering  auditory  memory  span  tests  to  groups  of  achieving  and  non¬ 
achieving  readers. 

Bond  (1935),  in  his  study  with  grade  two  and  three  pupils  which 
has  already  been  mentioned  in  this  review,  used  two  subtests  to  measure 
auditory  memory  span:  digits,  similar  to  those  on  the  Stanford-Binet 
Intel  1  igence  Test,  and  also  a  subtest  measuring  auditory  memory  span 
for  nonsense  syllables.  By  using  these  two  types  of  material,  Bond 
tried  to  measure  memory  span  for  familiar  auditory  material  with  the 
use  of  digits,  and  memory  span  for  a  novel  situation  in  auditory  ex¬ 
perience  by  using  the  nonsense  syllables.  Bond  found  that  auditory 
memory  span  for  digits  was  significant  statistically  in  distinguishing 
between  achieving  and  non-achieving  readers,  but  not  the  subtest 
measuring  memory  span  for  nonsense  syllables.  From  his  data,  he  also 
concluded  that  auditory  memory  span  was  probably  an  important  factor 
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for  children  taught  to  read  with  the  look-and-say  method  of  instruction, 
but  seemed  to  be  of  little  importance  in  learning  to  read  with  the 
phonic  type  of  instruction, 

Rizzo  (1939)  included  a  test  of  auditory  memory  span  among  three 
memory  span  tests  administered  to  achieving  and  non-achieving  readers. 
(His  other  two  memory  span  tests  measured  tachistoscopic  and  temporal 
visual  memory  spans).  He  matched  twenty-six  pairs  of  good  and  poor 
readers  from  grades  three  through  eight,  on  the  basis  of  chronological 
age  and  intelligence  quotients,  and  administered  the  three  memory  span 
tests  to  these  fifty-two  subjects.  His  results  seemed  to  show  a 
closer  relationship  between  visual  memory  span  and  reading  achievement 
in  the  case  of  younger  readers,  whereas  results  of  the  auditory  memory 
span  test  differentiated  better  between  groups  of  older,  rather  than 
younger,  good  and  poor  readers. 

A  study  by  Rodgers  at  the  University  of  Alberta,  in  1966,  in¬ 
vestigated  reading  retardation  and  auditory  memory  in  grades  four,  five 
and  six  boys.  He  attempted  to  investigate  whether  the  auditory  memory 
span  of  retarded  readers  was  significantly  poorer  than  that  of  good 
readers,  and  whether  increasing  the  motivation  of  retarded  readers 
would  bring  their  performance  levels  on  auditory  memory  span  tests  up 
to  those  of  good  readers.  His  experimental  group  consisted  of  thirty 
retarded  readers  in  three  schools,  ten  of  the  most  retarded  readers  in 
each  of  grades  four,  five  and  six.  A  control  group  of  thirty  boys  was 
randomly  drawn  from  the  same  classes. 

Four  measures  of  auditory  ability  were  recorded:  memory  for 
digits  forward,  memory  for  digits  backwards,  memory  for  syllables,  and 
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memory  for  sentences.  Rodgers'  test  for  digits  backwards  yielded  the 
most  significant  results  in  his  study.  It  was  the  only  single  test  he 
used  which  produced  differences  significant  at  the  .05  level,  between 
the  best  readers  and  the  retarded  group  in  the  reward  situation.  It 
was  also  the  single  test  which  most  differentiated  the  best  readers 
from  the  retarded  readers  in  the  neutral  situation.  It  is  probable 
that  this  ability  to  hold  a  sequence  in  mind  and  operate  upon  its 
component  parts,  entails  a  general  cognitive  ability  which  measures 
more  than  auditory  memory  span.  In  Raymond's  (1952)  analyses  of  the 
auditory  memory  span  tests  that  she  and  Stauffer  used,  she  states  that 
"both  selected  'reading  achievers'  and  retarded  readers  made  signifi¬ 
cantly  higher  scores  with  the  forward  digit  span  than  with  the  reverse 
span  ...  When  length  of  span  was  converted  into  mental  age  scores 
there  were  no  differences  between  the  forward  and  reverse  spans.  The 
selected  'reading  achievers',  however,  scored  up  to  their  Binet  mental 
ages  whereas  the  retarded  readers  scored  well  below  theirs.  This  seems 
to  point  to  more  than  a  simple  relationship  to  intelligence,  especially 
as  measured  by  the  Stanford-Binet(p.  461)." 

Using  sixty-six  pairs,  or  a  total  of  132  college  students, 
Anderson  (1939)  used  isolated  speech  sounds  to  measure  auditory  memory 
span.  Anderson  did  not  correlate  his  results  with  reading,  but  made 
some  interesting  observations,  one  being  that  there  seemed  to  be  no 
relationship  between  auditory  memory  span  and  auditory  acuity,  as 
measured  by  an  audiometer,  that  memory  span  for  consonant  sounds  was 
considerably  lower  than  for  vowels,  and  that  auditory  memory  span  for 
speech  sounds,  particularly  vowels,  seemed  to  be  independent  of  phonic 
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training. 

Correlational  Studies  Using  a  Single  Group 

Using  an  adaptation  of  Anderson's  auditory  memory  span  test, 
Cabrini  (1963)  studied  auditory  memory  span  and  functional  articu¬ 
latory  disorders  in  relation  to  reading  with  182  grade  two  children. 
Anderson's  auditory  memory  span  test  was  designed  for  high  school 
students,  and  consisted  of  isolated  speech  sounds.  Cabrini  felt  that 
by  using  nonsense  syllables  pure  auditory  memory  span  would  not  be  in¬ 
fluenced  by  visual  or  associative  memory.  She  used  the  Gates  Primary 
Paragraph  Reading  Test  to  determine  the  reading  achievement  of  the 
children,  and  analyzed  her  data  to  determine  the  relationship  of 
auditory  memory  span  to  reading.  The  data  showed  that  the  subjects 
with  higher  reading  ages  tended,  to  be  those  with  longer  auditory 
memory  spans.  She  concluded  that  brevity  of  auditory  memory  span  may 
very  well  be  a  factor  which  impedes  ability  to  read  well. 

In  studying  certain  psychological  manifestations  of  retarded 
readers,  Stauffer  (1948)  looked  at  both  the  visual  and  auditory  memory 
span  test  findings  of  fifty-one  boys  between  the  ages  of  nine  and 
eleven,  with  intelligence  quotients  of  90  or  above,  as  measured  by  the 
Stanford-Binet.  His  auditory  memory  span  tests  were  memory  span  for 
digits,  with  both  forward  and  backward  recall;  related  syllables 
(sentences)  presented  auditorily;  unrelated  words;  and  oral 
directions.  He  found  that  on  auditory  memory  span  tests,  retarded 
readers  tended  to  achieve  higher  scores  with  related  items  than  with 
unrelated  items,  and  also  that  retarded  readers  achieved  significantly 
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higher  scores  on  forward  span  tests  than  on  reverse  span  tests  when 
digits  were  used  to  measure  auditory  memory  span.  He  also  found  that 
the  retarded  readers  achieved  significantly  higher  scores  on  the  visual 
memory  span  tests  than  on  the  auditory  memory  span  tests. 

Whereas  Stauffer's  sample  consisted  of  retarded  readers,  Raymond 
(1952),  in  a  related  study,  examined  the  performance  of  selected  "read¬ 
ing  achievers"  on  memory  span  and  associative  learning  tests.  These 
children  had  reading  grade  scores  two  years  in  advance  of  their  mental 
age  grade  expectancy.  Her  tests  of  auditory  memory  span  included 
digits  forward  and  in  reverse  -  the  same  test  which  Stauffer  used  with 
his  retarded  readers.  This  test  was  an  adaptation  from  Wells  and 
Ruesch  (1942).  She  also  tested  auditory  memory  span  for  unrelated  words; 
for  related  syllables  (sentences);  and  for  oral  directions.  In 
addition  to  Stauffer's  tests,  she  included  the  Betts  Auditory  Span  Test. 
Patterning  after  Stauffer,  her  sample  was  fifty  boys,  aged  nine  to 
eleven,  whose  I.  Q.'s  were  between  90  and  110.  Her  findings  concerning 
auditory  memory  span  revealed  the  same  pattern  of  results  in  reading 
achievers  as  Stauffer  found  with  retarded  readers.  Higher  scores  were 
achieved  on  related  items  than  on  unrelated  ones,  and  with  digits  for¬ 
ward  as  opposed  to  digits  in  reverse.  The  reading  achievers  also  made 
significantly  higher  scores  on  the  visual  as  compared  to  the  auditory 
memory  span  tests.  Raymond  made  qualitative  comparisons  between  the 
achieving  readers  in  her  test  sample  and  the  retarded  readers  that 
Stauffer  used  in  his  investigation.  She  concluded  that  the  auditory 
memory  span  tests  used  by  herself  and  Stauffer  appeared  to  discriminate 
between  retarded  and  achieving  readers  when  the  performance  of  reading 
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achievers  is  compared  with  the  performance  of  retarded  readers  of  the 
same  chronological  age.  However,  no  attempt  was  made  to  analyze  with 
statistics  the  combined  data  from  Stauffer's  and  her  study. 

Reynolds  (1953)  measured  seven  auditory  characteri sties  -  auditory 
acuity  for  full  frequency  range,  acuity  for  high  frequency,  acuity  for 
medium  frequency,  acuity  for  low  frequency,  auditory  memory  span, 
auditory  word  discrimination  ability  and  auditory  pitch  discrimination 
ability.  He  related  these  to  five  reading  measures  -  general  reading 
ability,  word  recognition  ability,  visual  analysis  of  words,  knowledge 
of  sound  values  for  common  word  elements,  and  blending  ability.  In 
three  of  the  four  schools  he  used  for  his  study,  auditory  memory  span 
tests  correlated  at  the  .01  level  of  significance  with  all  the  five 
reading  measures  he  used.  He  made  no  attempt  to  separate  achieving  and 
non-achieving  readers,  nor  good  and  poor  hearers.  Reynolds  also  stated 
that  auditory  memory  span  tests  do  not  add  to  predictive  values  that 
would  be  obtained  from  mental  age,  but  that  when  mental  age  was  com¬ 
bined  with  auditory  memory  span  test  results,  it  became  a  better  pre¬ 
dictor.  Therefore,  he  felt  that  mental  age,  by  itself,  was  a  good 
enough  predictor  of  reading  achievement. 

Predictive  Studies 

Reid  (1962)  researched  the  auditory  abilities  of  children  during 
their  first  year  of  school,  to  determine  how  auditory  abilities  are 
related  to  the  reading  results  obtained  by  testing  at  the  end  of  the 
grade  one  program.  Her  sample  consisted  of  112  grade  one  children  - 
fifty- two  girls  and  sixty  boys.  The  research  entailed  a  pre-test, 
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post-test  situation.  The  variables  were  auditory  acuity,  auditory  dis¬ 
crimination,  auditory  memory,  sex,  intelligence  and  mental  age. 

Reid  investigated  three  areas  of  auditory  memory,-  sentence  memory 
span,  auditory  story  memory,  and  phonic  memory  span.  She  also  included 
in  the  memory  tests  an  alphabet  naming  test  and  an  alphabet  sounding 
test.  In  these  latter  two  subtests  there  was  a  visual  element  present. 
Reid  tested  both  oral  and  silent  reading.  She  used  the  Neale  Analysis 
of  Oral  Reading  Abil ity  and  the  Gates  Primary  Si  1 ent  Reading  Tests . 

The  auditory  memory  tests  of  sentence  memory,  story  memory  and  phonic 
memory  were  adminstered  in  October  and  the  reading  tests  were  adminis¬ 
tered  at  the  end  of  the  first  year  in  school.  Her  results  showed  that 
the  sentence  memory  span  and  phonic  memory  span  tests  significantly 
correlated  with  reading  achievement,  as  measured  by  the  two  reading 
tests,  and  that  the  sentence  memory  span  test  was  a  relatively  good 
predictor  of  the  reading  achievement  of  grade  one  pupils. 

Clinical  Studies 

Robinson  (1946)  states  that  inadequate  auditory  memory  span  for 
speech  sounds  seemed  to  be  the  cause  of  reading  difficulties  in  some 
of  the  thirty  clinical  cases  that  she  investigated  (p.  231). 

In  studies  at  the  University  of  Chicago  Reading  Clinic,  Poling 
(1953)  researched  auditory  acuity,  auditory  discrimination,  and  auditory 
memory  span  in  relation  to  specific  errors  in  the  word  recognition 
abilities  of  fifty-eight  boys  and  twenty  girls,  aged  eight  through  thir¬ 
teen,  with  I.  Q.'s  between  100  and  120.  She  found  no  statistically 
significant  differences  between  the  means  of  those  with  satisfactory 
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and  unsatisfactory  auditory  acuity,  or  high  and  low  additory  discrimin¬ 
ation,  in  the  auditory  or  visual  ability  to  recognize  words.  But  the 
relationship  between  auditory  memory  span  and  the  development  of 
adequate  word  recognition  skills,  appeared  to  be  statistically  signi¬ 
ficant.  Her  auditory  memory  span  test  was  the  letter-memory  section  of 
the  Monroe-Sherman  Group  Diagnostic  Reading  Apt i tude  and  Achievement 
Tests. 

In  analyzing  case  studies  of  children  referred  to  the  Smith 
College  Reading  Clinic  and  the  Reading  Clinic  at  Urbana,  Illinois,  Rose 
(1958)  attempted  to  determine  the  occurrence  of  short  auditory  memory 
span  among  113  children,  who  were  all  retarded  at  least  two  years  in 
reading  expectancy,  based  on  Stanford-Bi net  mental  ages.  These  cases 
ranged  in  age  from  6.11  to  17.10  years.  Their  I.  Q.'s  ranged  from  69 
to  134,  and  their  reading  grades  from  1,0  to  5.5.  Of  all  the  subtests 
on  the  Stanford-Binet ,  the  auditory  memory  span  subtest  was  the  only 
one  which  was  failed  more  frequently  than  it  was  passed,  or  two- thirds 
of  the  time.  She  concluded  that  poor  auditory  memory  span  may  be  one 
contributing  factor  to  poor  reading,  or  it  may  be  a  symptom  of  some 
other  difficulty,  but  that  children  having  difficulties  with  the 
auditory  memory  span  test  on  the  Stanford-Binet  will  almost  certainly 
have  reading  difficulties. 

Summary 

All  of  the  research  on  auditory  memory  span  and  its  relation  to 
reading  achievement  seems  to  indicate,  without  exception,  that  there 
is  a  definite  positive  relationship  between  auditory  memory  span  and 
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reading  achievement.  If  the  method  of  teaching  reading  is  the  look- 
and-say  method,  then  auditory  memory  span  seems  to  be  even  more  im¬ 
portant  than  if  other  methods  of  teaching  are  employed. 

V.  STUDIES  THAT  RECOGNIZE  THE  RELATIONSHIP  BETWEEN 
AUDITORY  DISCRIMINATION  AND  AUDITORY  MEMORY  SPAN 

Although  only  two  studies  seem  to  be  available  that  attempted  to 
show  a  relationship,  if  any,  between  auditory  discrimination  and 
auditory  memory  span,  many  of  the  educational  researchers  have  investi¬ 
gated  both  abilities  and  related  each  of  them  to  reading  achievement, 
but  not  to  each  other.  Others  have  used  one  ability  as  a  variable  in 
their  study  of  the  other  ability  and  have  thus  recognized  that  such  a 
relationship  does  seem  probable. 

Goetzinger,  Dirks  and  Baer  (1960)  in  their  work  with  auditory 
discrimination,  already  mentioned  in  this  review,  attempted  to  relate 
auditory  acuity,  auditory  discrimination,  and  reading  achievement 
in  groups  of  achieving  and  non-achieving  readers.  However,  they  used 
no  tests  for  auditory  memory  span.  In  attempting  to  show  a  relation¬ 
ship  between  the  two  measures  of  auditory  discrimination  that  they 
used,  they  concluded  "the  two  auditory  discrimination  tests  (the  Rush 
Hughes  and  the  Wepman )  which  differentiated  the  groups  (the  experi¬ 
mental  and  control  groups)  were  not  related,  and  thus  appear  to  be 
measuring  different  aspects  of  auditory  discrimination.  Past  research 
is  in  agreement  that  poor  readers  manifest  a  deficit  in  auditory 
memory  span.  Whether  or  not  the  Wepman  Test  reflects  this  particular 
facet  of  discrimination  cannot  be  determined  from  the  data  (p.  131)." 
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The  results  of  the  pure- tone  threshold  tests  for  the  experimental 
groups  revealed  normal  hearing  in  both  ears.  Statistical  analysis  of 
the  data  showed  that  the  two  groups  were  not  different  in  threshold 
sensitivity  (pp.  128  -  129).  No  conclusions  could,  therefore,  be 
drawn  from  the  study  on  the  basis  of  the  acuity  testing. 

In  his  investigation  of  auditory  memory  span  mentioned  previously, 
Anderson  (1939)  found  that  neither  pitch  discrimination,  as  measured  by 
the  Seashore  Sense  of  Pitch  Test,  nor  auditory  acuity,  as  measured  on  a 
pure- tone  audiometer,  were  related  to  auditory  memory,  as  measured  by 
his  vowel  sound  test.  By  including  a  test  of  auditory  pitch  dis¬ 
crimination  in  his  study,  Anderson  recognized  the  possible  relation¬ 
ship  between  auditory  discrimination  and  auditory  memory  span.  However, 
his  discrimination  test  did  not  include  speech  sounds. 

In  her  study  of  first  grade  children,  Reid  (1962)  felt  there  was 
a  need  for  improvement  in  tests  measuring  auditory  discrimination  and 
auditory  memory.  She  included  tests  of  auditory  discrimination  and 
auditory  memory  span  in  a  battery  of  auditory  tests  which  she  adminis¬ 
tered  in  October,  at  the  beginning  of  the  first  year  in  school.  In 
the  following  May,  she  administered  tests  of  reading  achievement.  She 
found  that  auditory  memory  correlated  with  reading  results,  but  that 
auditory  discrimination  reached  a  point  where  correlation  with  reading 
seemed  to  decrease.  She  also  found  a  more  significant  relationship 
between  auditory  memory  and  intelligence,  than  between  auditory 
discrimination  and  intelligence.  But  she  did  not  imply  any  relation¬ 
ship  between  auditory  memory  and  auditory  discrimination. 

Thompson  (1963)  did  a  longitudinal  study  of  auditory 
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discrimination  with  beginning  grade  one  children,  and  related  the  re¬ 
sults  to  subtest  scores  on  the  Wechsler  Intelligence  Scale  for  Children, 
one  of  which  is  the  memory-for-digi ts  subtest. 

All  first  grade  children  who  entered  the  two  elementary  schools  of 
Oxford,  Ohio  in  September,  1958  were  tested.  The  last  test  was  adminis¬ 
tered  in  May  1960,  to  105  children,  when  the  group  was  completing  the 
second  grade. 

She  administered  three  tests  of  auditory  discrimination  to  the 
sample  in  the  month  preceding  entrance  to  first  grade,  and  readminis¬ 
tered  the  same  three  tests  at  the  end  of  second  grade.  Auditory  acuity 
was  tested  on  a  pure-tone  audiometer  at  the  end  of  second  grade.  Also 
at  the  end  of  second  grade,  the  Gates  Advanced  Primary  Reading  Test, 

Type  AWR,  Form  and  Type  APR,  Form  were  administered.  The  W I  SC 
was  administered  before  the  sample  began  second  grade. 

Analyzing  the  subtests  on  the  WISC  she  found  that  the  mean  score 
of  the  good  readers  was  significantly  higher  than  that  of  the  poor 
readers  on  the  memory-for-digi ts  subtest.  Since  she  also  found  that 
auditory  discrimination  was  highly  correlated  with  success  in  primary 
reading,  her  data  seemed  to  suggest  some  relationship  between  auditory 
discrimination  and  auditory  memory  span. 

Poling  (1953)  included  auditory  acuity,  auditory  discrimination 
and  auditory  memory  span,  in  her  study  of  the  auditory  deficiencies  of 
seventy-eight  poor  readers  which  she  conducted  at  the  University  of 
Chicago  Reading  Clinic  between  1944  and  1949.  She  related  the  auditory 
abilities  of  these  children  to  their  word  recognition  skills.  This 
study  is  described  in  detail  in  section  two  of  this  review. 
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The  seventy-eight  poor  readers  were  divided  into  two  groups  ac¬ 
cording  to  whether  they  possessed  adequate  or  inadequate  auditory 
acuity.  Next  they  were  divided  into  three  groups  on  the  basis  of  their 

auditory  discrimination  scores  -  high,  average  and  low.  A  third  method 
of  grouping  was  based  on  scores  obtained  from  the  auditory  memory 

span  tests.  A  statistical  analysis  of  the  differences  between  means  of 
the  auditory  acuity  groups,  the  auditory  discrimination  groups,  and  the 
auditory  memory  span  groups,  led  Poling  to  conclude  that  within  the 
population  of  seventy-eight  poor  readers  there  were  no  significant 
differences  between  the  means  of  those  with  satisfactory  and  unsatis¬ 
factory  auditory  acuity,  those  with  high  and  low  auditory  discrimin¬ 
ation  and  those  with  high  and  low  auditory  memory  span,  in  any  area  of 
word  recognition.  She  felt  that  this  finding  failed  to  support  the 
assumption  that  the  auditory  abilities  are  related  (p.  Ill),  and 
suggested  the  need  for  carefully  controlled  research  to  investigate  the 
relationship. 

In  this  study,  Poling  further  attempted  to  determine  the  relation¬ 
ship  of  the  auditory  factors.  Eighteen  of  the  subjects  with  satis¬ 
factory  auditory  acuity  and  high  auditory  discrimination  were  divided 
into  two  groups  on  the  basis  of  high  or  low  auditory  memory  span  scores, 
A  statistical  analysis  of  the  data  showed  significant  differences  be¬ 
tween  the  two  groups,  on  the  word  recognition  tests  that  she  used 
(Monroe-Sherman  Group  Diagnostic  Aptitude  and  Achievement  Test) .  Those 
low  in  auditory  memory  span  achieved  significantly  lower  scores  in 
consonant  discrimination  and  reversal  discrimination,  as  well  as  in 
addition  and  omission  of  word  parts.  There  were  no  statistical 
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differences  between  the  means  of  the  two  groups  on  either  the  oral  or 
silent  reading  tests  that  she  used. 

This  relationship,  determined  by  "t"  scores,  was  a  very  minor 
section  of  the  study  consisting  of  one  paragraph.  In  her  recommen¬ 
dations  for  further  research,  Poling  pointed  out  the  need  for  carefully 
controlled  research  in  this  area. 

In  her  1968  study,  Poling  again  recognized  auditory  memory 
span  as  a  factor  in  auditory  discrimination,  and  attempted  to  isolate 
auditory  discrimination  from  other  variables  in  her  study.  She  elimin¬ 
ated  those  children  who  did  not  meet  the  standards  she  had  set  on  an 
auditory  acuity  pure- tone  sweep  test,  and  those  whose  intelligence 
quotients  were  below  90.  She  matched  153  beginning  first-graders ,  for 
poor  and  good  discrimination  according  to  sex,  chronological  age, 
mental  age,  intelligence  and  adequate  acuity.  Then  after  she  had 
matched  the  subjects,  she  administered  the  auditory  memory  span  test, 
consisting  of  digits  and  syllables,  and  compared  the  mean  scores  of  the 
two  groups.  She  found  no  significant  difference  between  the  mean  score 
of  the  two  groups  and  concluded  that  both  good  and  poor  discriminators 
did  not  differ  significantly  in  auditory  memory  span  abilities. 

Although  she  recognized  auditory  memory  span  as  a  variable,  she  did  not 
match  for  it  the  same  way  that  she  did  for  the  other  variables  in  her 
study. 

It  also  seems  that  in  this  study,  by  not  matching  for  auditory 
memory  span  as  she  did  for  the  other  variables,  that  she  appeared  to 
neglect  the  findings  of  her  own  study  in  1953  in  which  she  found  that 
apparently  good  auditory  discriminators  could  be  separated  into  groups 


. 

;  ■ 


47 


on  the  basis  of  good  and  poor  auditory  memory  span  scores.  However,  her 
first  study  consisted  of  only  eighteen  clinical  reading  cases,  whereas 
her  1968  study  consisted  of  a  population  of  193  beginning  first  grade 
children,  which  she  followed  through  until  the  end  of  grade  two. 

In  the  "Study  of  the  Relationship  between  Auditory  Character¬ 
istics  and  Specific  Silent  Reading  Abilities"  by  Reynolds  (1953), 
mentioned  in  section  four  of  this  review,  he  included  auditory  acuity, 
auditory  memory  span,  auditory  word  discrimination  and  auditory  pitch 
discrimination  as  independent  variables.  His  auditory  memory  span  test 
was  the  memory-for-digits  type,  and  his  auditory  discrimination  test 
was  one  of  minimal  word-pairs.  He  correlated  each  auditory  variable 
with  reading  achievement.  He  also  used  a  multiple  regression  equation^ 
with  all  the  auditory  variables, to  determine  the  predictive  value  of 
each  for  reading  achievement.  Inter-correlations  were  also  deter¬ 
mined  between  the  auditory  variables.  Although  Reynolds  included  a 
table  (p.  448)  in  his  study  which  showed  these  inter-correlations, 
he  seemed  to  ignore  the  correlation  between  auditory  discrimination 
and  auditory  memory  span.  His  report  on  the  table  concentrated  on  the 
inter-correlations  among  mental  age  and  the  auditory  measures  obtained 
in  his  study.  However,  it  was  noted  from  the  table,  that  in  two  of  the 
four  schools  used  in  his  study,  there  was  a  low  positive,  but 
statistically  significant  correlation  ,  between  auditory  memory  span 
for  digits  and  auditory  discrimination  of  word-pairs.  In  the  other 
two  schools  there  was  no  relationship  between  the  two  variables. 

These  two  studies,  by  Poling  (1953)  and  Reynolds  (1953)  were  the 
only  two  that  could  be  found  which  seemed  to  show  some  relationship 
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between  auditory  discrimination  and  auditory  memory  span.  Poling 
relegated  her  findings  to  one  paragraph  of  her  study,  and  Reynolds 
seemed  to  ignore  the  relationship  completely  in  his  investigation,  al¬ 
though  it  appeared  in  an  inter-correlation  table. 

Poling's  sample  consisted  of  children  from  eight  to  thirteen  years 
of  age  and  Reynolds'  test  population  was  grade  four  children.  It  is 
possible  that  at  these  ages,  both  auditory  discrimination  and  auditory 
memory  span  abilities  are  quite  well  developed  from  a  maturational 
point  of  view.  Nevertheless,  there  is  an  indication  of  some  relation¬ 
ship. 

The  present  study  will  attempt  to  investigate  this  relationship 
further.  By  using  a  sample  of  younger  children,  this  relationship  can 
hopefully  be  studied  before  the  auditory  abilities  have  been  modified 
by  maturation. 

Summary 

Research  reports  indicate  that  auditory  discrimination  and 
auditory  memory  span  are  both  related  to  reading  achievement.  However, 
few  studies  have  looked  at  the  relationship  of  both  of  these  auditory 
aspects  within  the  same  test  population.  Although  Poling  (1968) 
recognized  that  a  relationship  seemed  to  exist  between  them,  she  did 
not  seem  as  concerned  with  memory  as  with  the  discrimination  variable. 
Reynolds'  (1953)  study  showed  that  a  relationship  between  auditory 
memory  and  auditory  discrimination  did  exist,  and  although  he  entered 
the  correlation  coefficients  indicating  such  a  relationship  in  his 
tables,  he  did  not  comment  on  this  finding.  Most  studies  in  this  area 
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have  indicated  the  need  for  further  research  in  the  relationship  of  the 
auditory  variables. 
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CHAPTER  III 


THE  EXPERIMENTAL  DESIGN 

In  this  chapter,  the  experimental  design  of  the  study  is  des¬ 
cribed.  This  includes  information  regarding  the  test  population,  the 
various  testing  instruments  used,  their  administration,  and  the 
treatment  of  the  data. 

I.  SELECTION  OF  THE  SAMPLE 

The  total  test  population  available  included  all  the  students 
attending  kindergarten,  grades  one,  two  and  three  classes,  in  schools 
of  the  Edmonton  Separate  School  System,  during  the  month  of  April, 
1970. 

The  Edmonton  Separate  School  System  operates  only  five  kinder¬ 
garten  classes  in  three  of  its  schools.  The  kindergarten  population 
was  chosen  from  Our  Lady  of  Lourdes  School.  Two  kindergarten  classes 
are  situated  in  this  school,  and  enough  children  were  available  to 
constitute  the  thirty-five  subjects  necessary  for  the  experiment. 

The  test  sample  from  grades  one,  two  and  three  was  randomly 
selected,  using  a  table  of  random  numbers,  from  the  274  children 
enrolled  in  these  grades  at  St.  Alphonsus  School.  Thirty-five  children 
were  chosen  from  each  grade  level. 

To  minimize  the  effects  of  differences  in  socio-economic  back¬ 
ground,  the  two  schools  chosen  for  the  experiment  were  from  similar 
areas  of  the  city.  They  served  a  school  population  whose  parents  were 
largely  of  middle  class  socio-economic  status. 
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The  initial  test  population  consisted  of  140  children,  thirty- 
five  from  each  of  kindergarten,  grades  one,  two  and  three.  During  the 
three-week  testing  period,  some  children  were  unable,  because  of  ill¬ 
ness,  to  complete  the  entire  battery  of  tests 0  The  final  test  popu¬ 
lation  consisted  of  133  subjects.  An  analysis  of  the  final  test  sample 
is  given  in  Table  I,  with  the  mean  chronological  age  of  the  pupils  in 
each  of  the  four  grades. 


TABLE  I 

ANALYSIS  OF  THE  TEST  SAMPLE 


Grade 

Number  Boys  Girls  Mean 

Chronological 

Age  in  Months 

Boys 

Girl  s 

Total  Sample 

Ki  ndergarten 

34 

18 

16 

70.1 

67.7 

69.02 

Grade  One 

32 

15 

17 

80.4 

82,3 

81.43 

Grade  Two 

34 

15 

19 

92.6 

93.5 

93.14 

Grade  Three 

33 

17 

16 

105.9 

1 06  o  3 

106.12 

Total  Sample 

133 

65 

68 

The  chronological  ages  of  the  subjects  in  the  test  sample  were 


taken  from  the  school  records. 
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lie  TESTING  INSTRUMENTS 

In  this  experiment,  tests  were  used  to  determine  the  intelligence, 
auditory  acuity,  auditory  discrimination,  and  auditory  memory  span  of 
each  subject.  A  description  of  these  tests  is  included  in  this 
section. 

Intelligence 

The  Lorge-Thorndi ke  Intelligence  Test  was  administered  to  all 
the  subjects  at  the  beginning  of  the  experiment „  Level  1  was  used  for 
kindergarten  and  grade  one  subjects,  and  Level  2,  for  grades  two  and 
three  subjects.*  These  tests  were  administered  in  a  group  situation. 
The  largest  group  of  kindergarten  children  tested  at  one  time  was 
twelve,  and  the  smallest  was  six.  Grades  one,  two  and  three  pupils 
were  administered  this  test  in  three  separate  groups. 

The  test  consists  of  pictorial  materials  and  oral  instructions. 

The  test  items  are  given  one  at  a  time,  with  pacing  and  separate 
instructions.  The  test  is  not  timed  and  each  child  is  allowed  enough 
time  to  respond  to  each  item.  Each  key  word  is  spoken  twice  for  each 
item,  and  instructions  may  be  repeated  if  a  child  is  having  difficulty 
with  the  responses. 

Grades  one,  two  and  three  children  were  tested  in  one  session 
with  rest  periods  between  each  of  the  three  subtests.  Kindergarten 

*  See  Appendix  E  for  copies  of  Lorge-Thorndi ke  Intelligence  Test, 
Level  1  and  Level  2. 
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children  were  administered  two  subtests  on  one  day,  with  a  rest 
period  in  between,  and  the  third  subtest  on  the  following  day. 

The  mean  intelligence  quotients,  by  sex  and  grade,  are  shown 
in  Table  II. 


TABLE  II 

MEAN  I .  Q.  SCORES  OF  THE  TEST  SAMPLE  AS  MEASURED 
BY  THE  LORGE-THORNDIKE  INTELLIGENCE  TEST 


Grade 

Boys 

Girls 

Total 

Ki ndergarten 

109.3 

112.1 

110.6 

Grade  One 

101 .6 

99,0 

100,2 

Grade  Two 

97.9 

95,2 

96,3 

Grade  Three 

94.3 

97.3 

95.8 

Results  of  the  Lorge-Thorndi ke  Intelligence  Test  indicate  that 
the  mean  intelligence  quotient  for  the  kindergarten  was  highest,  and 
that  of  the  grade  three  group  was  lowest  when  a  comparison  is  made 
among  the  four  grade  levels.  I.  Q.  scores  for  the  subjects  in  the 
total  sample  ranged  from  seventy-one  to  122,  distributed  as  shown  in 
Table  III,  page  54, 

Auditory  Acuity 

The  Zenith  ZA-4T  Verbal  Auditory  Screening  for  Children  (VASC) 
Audiometer  was  used  to  test  the  hearing  level  for  speech  for  each  child 
in  the  test  sample.  This  audiometer  requires  a  visual -motor  response 
to  speech  cues  rather  than  to  a  pure-tone  signal.  The  child  is 
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TABLE  III 

RANGE  OF  I.  Q.  SCORES  OF  THE  TOTAL  TEST  SAMPLE 


Grade 


Range  of  lo  Q„  Scores 


Ki  ndergarten 
Grade  One 
Grade  Two 
Grade  Three 


73  -  122 

74  -  122 
71  -  116 
74  -  122 


seated  in  front  of  a  stand-up  card,  upon  which  are  illustrated  fourteen 
pictures  of  common  objects:  bird,  lion,  cupcake,  ice  cream,  airplane, 

t 

highchair,  wristwatch,  bathtub,  cowboy,  fi retruck,  sandbox,  toothbrush, 
sailboat  and  snowman.  The  audiometer  is  equipped  with  a  continuous 
tape  cartridge  recorder,  with  four  variations  of  the  test,  and  an 
adjustable  VU  meter  for  calibration  purposes.  The  starting  intensity 
level  of  the  tape  is  at  the  fifty-one  decibel  hearing  level .  The  child 
to  be  tested  wears  earphones,  and  at  an  attenuation  rate  of  four 
decibels,  the  recorded  directions  are  given,  e,go  "Show  me  the  bathtub, 
Point  to  the  snowman,"  The  terminal  level  is  fifteen  decibels,, 

In  the  January-February ,  1967  Transactions  of  the  American 
Academy  of  Ophthalmology  and  Otolaryngology,  the  criterion  for  passing 
the  VASC  Audiometer  test  was  established  (p,  107).  The  criterion  for 
passing  the  test  is  a  correct  response  to  two  of  the  last  three  words, 
all  at  the  fixed  fifteen  decibel  level.  Two  consecutive  errors  at 
any  decibel  level  are  suggestive  of  possible  hearing  difficulties  at 
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that  decibel  level.  Each  ear  is  tested  separately,  so  that  two  scores 
are  obtained  for  each  child.  A  small  monitor,  worn  in  the  ear,  enables 
the  examiner  to  check  the  responses  of  the  child  on  a  Zenith  auditory 
screening  record  sheet  which  is  part  of  the  equipment  used  in  testing,* 
Testing  time  is  approximately  twelve  minutes  for  both  ears. 

By  using  two  sets  of  headphones,  two  stand-up  cards,  and  two 
monitors,  it  was  possible  to  test  two  children  at  a  time,  seated  so 
that  they  could  not  see  the  response  of  the  other.  By  examining  the 
auditory  record  of  each  child  in  the  sample,  it  was  possible  to 
determine  at  what  decibel  level  the  child  failed  to  respond  to  speech,, 
in  either  ear. 

At  the  kindergarten  level  there  were  fifteen  children  who  failed 
to  meet  the  criterion.  Eleven  children  in  grade  one,  twelve  in  grade 
two  and  six  in  grade  three  were  also  not  able  to  pass  the  test.  Ten 
of  these  children  were  unable  to  pass  the  test  with  either  ear.  The 
other  thirty-four  failed  it  with  one  ear  only. 

Table  IV  indicates,  by  grade  and  sex,  the  number  of  children  who 
failed  the  audiometer  test,  and  the  decibel  level  at  which  they  were 
able  to  make  their  last  response  to  speech,  or  their  speech  reception 
threshold  . 

The  audiometer  tests  were  administered  in  a  relatively  quiet 
room,  apart  from  the  classrooms  of  the  school.  In  St.  Alphonsus 
School,  an  unused  workroom  was  used  to  test  the  sample  from  grades  one, 

*  See  Appendix  A  for  copy  of  Zenith  auditory  screening  record 
sheet. 
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TABLE  IV 

SPEECH  THRESHOLDS  OF  TEST  SAMPLE  WITH  DEFECTIVE  ACUITY 


Decibel  r. 

Level : 

47 

43  39  35 

31 

27 

23 

19 

Kindergarten: 

Boys  1* 

1 

1 

1 

1 

3** 

2 

Girls 

1* 

1 

1 

2 

Grade  One: 

Boys  1* 

1* 

1 

1 

1* 

Girl  s 

1  1 

3* 

1 

Grade  Two: 

Boys 

1 

Girls 

1* 

2 

4 

4 

Grade  Three: 

Boys 

2 

1 

Gi  rl  s 

1* 

2 

*  Indicates  a  child 

wi  th 

defective  hearing 

in  both 

ears 

two  and  three.  This  room  had  a  skylight,  but  no  windows .  There  was  no 
outside  noise  interference  and  very  little  noise  from  the  corridor.  In 
Our  Lady  of  Lourdes  School  the  kindergarten  children  were  tested  in 
the  vice-principal's  office. 

The  VASC  audiometer  is  primarily  designed  to  be  used  in  schools 
and  rooms  that  are  not  sound-proof.  The  fifteen-decibel  terminal 
level  was  chosen  for  this  reason.  "The  15  decibel  level  is 
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satisfactory  with  the  interference  from  noise  that  is  usually  encoun¬ 
tered  in  the  schools  or  church  buildings  in  which  the  screening  tests 
are  held  (Griffing  et  al ,  1967,  p.  107)."  If  there  was  any  doubt  about 
the  results  obtained,  the  child  was  re-tested  using  an  alternate  form 
of  the  test. 

Henry  (1947,  p.  221),  quoting  the  1940  reports  of  the  American 
Society  for  the  Hard  of  Hearing  states  that  by  averaging  the  results 
of  thousands  of  tests,  it  is  estimated  that  close  to  seven  per  cent  of 
the  school  population  in  the  United  States  have  impaired  hearing.  A 
study  by  Eagles  (1961)  reported  that,  in  a  population  of  3,019  children 
from  ages  three  to  fifteen,  844,  or  almost  twenty-eight  per  cent,  were 
judged  to  be  not  otologically  normal  (p«  53),  In  the  American  Academy 
of  Ophthalmology  and  Otolaryngology  Transactions ,  dated  January- 
February,  1967,  it  was  estimated  that  approximately  ten  per  cent 
referral  for  hearing  loss  is  reasonably  consistent  for  the  incidence 
of  hearing  loss  in  a  general  population  (p.  107) .  Cosens  (1968,  p.  89) 
found  that  thirty-six  per  cent  of  the  grade  one  subjects  in  her  test 
population  had  inadequate  auditory  acuity.  Oberg  (1970,  p.  55) 
eliminated  twenty  children,  or  twelve  and  one-half  per  cent,  from  her 
study,  due  to  inadequate  auditory  acuity. 

In  the  present  investigation,  thirty-three  per  cent  of  the  child¬ 
ren  in  the  test  population  failed  to  meet  the  criterion  of  the  VASC 
audiometer.  The  general  pattern  seemed  to  be  an  increase  in  hearing 
acuity  from  kindergarten  to  grade  three.  Although  the  sample  was 
small,  it  seemed  to  follow  the  general  pattern  found  by  Kennedy 
(1947),  Myklebust  (1954),  Kennedy  (1957)  and  Eagles  (1961).  They 
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hypothesized  that  hearing  is  a  maturational  process  and  their  research 
supported  the  hypothesis.  Table  V  indicates  the  grade  level,  and 
percentage  of  children  who  possessed  inadequate  auditory  acuity,  as 
measured  by  the  VASC  audiometer. 

TABLE  V 

PERCENTAGE  OF  CHILDREN  AT  VARIOUS  GRADE  LEVELS 
POSSESSING  INADEQUATE  AUDITORY  ACUITY 


Grade  Level 

Percentage 

Ki ndergarten 

47.0% 

Grade  One 

34.3% 

Grade  Two 

35.2% 

Grade  Three 

18.1% 

Total  Population 

33.0% 

In  many  studies  by  educators,  the  pure-tone  threshold  of  an 
individual  is  equated  to  the  speech  reception  threshold  of  that 
individual.  Audiologists  are  careful  to  distinguish  between  the  two 
(Newby,  1964,  p.  104;  Hirsh,  1952,  p.  288;  Fletcher,  1953,  p.  142). 
Fletcher  (p.  142)  has  attempted  to  equate  the  two  by  the  use  of  a 
formula  that  he  constructed,  but  pure-tone  threshold  and  speech 
reception  threshold  are  two  distinct  measurements  in  the  field  of 
audiometry.  In  addition,  audiologists  agree  that  a  test  for  auditory 
discrimination  of  speech,  must  be  given  at  a  level  well  above  the 
speech  reception  threshold  (Newby,  p.  115;  Hirsh,  p.  293). 

In  recent  studies  on  auditory  discrimination,  auditory  acuity 
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has  been  controlled  by  eliminating  from  the  research  sample  those  in¬ 
dividuals  whose  audiograms  for  pure-tone,  at  certain  frequencies,  fell 
below  a  certain  level.  Cosens  (1968)  eliminated  those  children  with 
losses  of  twenty  decibels  at  two  or  more  frequencies,  or  thirty  decibels 
at  one  or  more  frequencies.  Fast  (.1968)  eliminated  those  with  losses 
greater  than  twenty-five  decibels,  but  did  not  mention  at  which 
frequencies,  Oberg  (1970)  eliminated  children  with  losses  of  twenty- 
five  decibels  at  two  or  more  frequencies,  or  thirty  decibels  or  more, 
at  any  frequency. 

There  are  two  studies  concerned  with  auditory  discrimination 
which  attempted  to  exercise  control  over  loudness  of  the  paired  words, 
or  the  variation  in  the  number  of  decibels  at  which  different  words 
were  presented  to  the  child.  Mange  (1953,  p.  19)  tried  to  control  for 
this  in  his  speech  sound  discrimination  study.  He  used  a  Scott  sound 
level  meter,  type  410-A  to  control  for  intensity  level,  and  a  15  Eicor 
magnetic  tape  recorder  with  a  flat  frequency  response  (±3  db  ) .  His 
study  was  concerned  only  with  auditory  discrimination  of  the  /r/  and 
/s/  sounds. 

Doehring  and  Rabinovitch  (1969)  presented  their  speech  dis¬ 
crimination  test  at  about  forty  decibels  relative  to  the  normal 
threshold  for  a  2,000  frequency  pure-tone  response.  This  level  was 
set  by  adjusting  the  tape  recorder  output  through  the  earphones  so 
that  the  first  word  of  the  speech  reception  threshold  test  was  sub¬ 
jectively  equal  to  a  forty-two  decibel  2,000  frequency  tone  through 
the  audiometer  earphones  (p.  40), 

In  this  present  study  children  with  inadequate  auditory  acuity 
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were  not  eliminated  from  the  test  sample.  Eliminating  such  children 
may  be  destroying  information  on  some  of  the  relationships  between  the 
various  auditory  abilities. 

An  attempt  was  made  to  control  for  auditory  acuity,  in  this 
experiment,  by  a  procedure  to  be  explained  in  the  following  pages 
Using  this  control,  the  auditory  discrimination  test  and  the  auditory 
memory  span  test  were  presented  to  each  child  at  a  level,  not  less  than 
forty  decibels  above  his  speech  reception  threshold,  as  suggested  by 
Newby  (1964,  p.  115)  and  Hirsh  (1952,  p.  293), 

The  tests  of  auditory  discrimination  and  auditory  memory  span 
were  administered  with  "free-field"  hearing  -  that  is,  the  child,  even 
though  he  may  have  been  handicapped  in  one  ear,  was  able  to  receive 
the  auditory  stimuli  with  binaural  hearing.  When  both  ears  have  the 
same  pure-tone  threshold,  or  when  both  ears  have  excellent  acuity, 
binaural  hearing  is  considered  to  be  two  to  three  decibels  better  than 
monaural  hearing  (Fletcher,  1953,  p,  131;  Newby,  1964,  p,  153), 

However,  no  definite  way  has  been  determined  to  accurately  assess 
binaural  hearing  when  one  ear  is  impaired,  or  when  speech  audiometry 
is  used  employing  headphones  (Kennedy,  1942,  p.  239;  Fletcher,  1953, 
p.  442-  447;  Newby,  1964,  181  -  183),  For  this  reason,  it  was  thought 
feasible  to  record  three  measures  of  auditory  acuity  for  each  child 
in  the  test  sample.  In  addition  to  recording  the  decibel  level  in 
each  ear  at  which  the  child  made  his  last  response  to  speech,  a  third 
measure  was  included  in. the  data.  This  was  the  difference,  in  decibels, 
between  the  speech  reception  thresholds  of  the  two  ears. 
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The  Control  for  Acuity 

The  device  most  generally  used  for  changing  sound  into  an 
electronic  wave  current  is  the  microphone.  A  condenser  microphone  has 
extreme  reliability  and  a  uniform  response  through  quite  a  broad  range 
of  frequencies  (Hirsh,  1952,  pp.  74  -  77). 

An  el ectro-voi ce  642  microphone  was  used  to  record  the  Fast- 
Cosens  Auditory  Discrimination  Test  and  the  three  subtests  of  the 
Auditory  Memory  Span  Test.  This  microphone  has  a  frequency  response 
of  ±  2  decibels  within  the  frequency  range  of  thirty  to  10,000  cycles 
per  second.  A  former  radio  announcer,  trained  to  control  his  voice 
to  respond  to  the  speech-range  frequencies  at  a  relatively  flat  decibel- 
level,  recorded  all  the  tests. 

The  electronic  waves  produced  by  the  microphone  were  then  fed,  by 
trained  technicians,  into  a  General  Electric  Audio  Control  System  PL 
7354915G1,  which  has  a  flat  frequency  response  of  ±  2  decibels,  within 
a  range  of  twenty  to  15,000  cycles  per  second.  The  American  Standards 
Association  allows  a  plus  or  minus  four  decibels,  or  a  range  of  eight 
decibels,  as  limits  for  calibration  (Newby,  1964,  p.lll). 

The  electronic  waves  passed  from  the  Audio  Control  System  into 
transistorized  equipment  known  as  a  program  amplifier.  This  equipment 
consisted  of  an  RCA  Victor  BA-43  and  BA-45  AGC,  with  a  frequency  res¬ 
ponse  of  plus  zero  minus  one  decibel,  between  the  range  of  twenty  to 
20,000  cycles  per  second.  This  instrument  condensed  the  responses  of 
the  voice  at  the  various  frequency  ranges,  so  that  the  variation  in  the 
decibel  level  of  the  recorded  sounds  was  confined  within  a  range  of 
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four  decibels  (±2  decibels). 

These  electronic  speech  waves,  flattened  to  a  frequency  response 
of  ±2  decibels,  within  the  speech  frequency  range,  were  then  recorded 
on  magnetic  tape  by  means  of  a  TC  105  Sony  tape  recorder,  at  the  rate 
of  3.75  cycles  per  second.  This  recorder  also  had  a  flat  frequency 
response  of  ±2  decibels  within  the  forty  to  14,000  cycles  per  second 
range. 

With  the  speech  thus  recorded  on  tape,  and  confined  within  a 
four  decibel  range,  it  was  then  possible  to  calibrate  a  Sony  tape 
recorder  out  of  the  earphone  of  the  VASC  audiometer.  The  VASC 
audiometer  cartridge  tape  has  been  recorded  by  a  male,  and  has  also 
been  calibrated  to  a  flat  frequency  response  of  ±3  decibels  to  the 
frequency  ranges  100  to  7500  cycles  per  second.  The  Sony  tape 
recorder  was  calibrated  out  of  the  earphone  of  the  VASC  audiometer  by 
utilizing  the  6  cc  coupler,  and  matching  the  output  of  the  VASC  to 
that  of  the  tape  on  the  Sony. 

The  volume  control  on  the  Sony  recorder  was  then  re-marked,  and 
could  be  adjusted  to  play  the  tape  at  any  decibel  level  desired,  from 
intensities  of  fifty  to  110  decibels. 

Auditory  Discrimination 

Auditory  discrimination  was  measured  by  the  Fast-Cosens  Auditory 
Discrimination  Test.  This  is  a  non-standardized  test,  constructed  by 
two  researchers  at  the  University  of  Alberta  in  1968.  It  consists  of 
266  word-pairs,  and  is  unique  in  that  it  is  one  of  the  first  tests 
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designed  to  allow  the  examiner  to  look  at  a  wide  range  of  thirty-two 
English  phonemes,  and  also  the  position  of  these  phonemes  in  words , 

The  KR-20  coefficient  of  reliability  for  the  Fast-Cosens 
Auditory  Discrimination  Test  was  .95  when  Fast  and  Cosens  administered 
it  in  their  pilot  study  (Cosens,  1968,  p.  82).  Oberg  (1970,  p.  56) 
found  the  KR-20  reliability  coefficient  for  this  test  to  be  .94  when 
she  administered  it  to  the  140  children  in  her  test  sample  from  grades 
one,  two  and  three. 

This  test,  based  on  phonological  research,  consists  of  133  like 
word-pairs,  and  133  unlike  word-pairs  which  differ  in  one  consonant 
sound  only.  These  133  unlike  word-pairs  are  further  split  into 
sixty-six  voiced  phoneme  comparisons,  and  sixty-seven  voiceless 
phoneme  comparisons.  The  test  is  so  constructed  that  these  phoneme 
comparisons  can  be  examined  in  initial,  medial  and  final  positions. 

The  test  was  taped,  controlling  for  decibel  level  as  explained 
above.  Each  child  was  seated  three  feet  from  the  amplifier  of  the 
tape  recorder  and  administered  the  test  at  least  forty  decibels  above 
his  speech  reception  threshold  as  measured  by  the  VASC 
audiometer. 

The  investigator,  and  two  assistants  from  the  University  of 
Alberta,  administered  the  test  and  recorded  the  children's  responses. 
By  using  screens,  it  was  possible  to  administer  the  test  to  a  group 
of  children  who  had  the  same  speech  reception  threshold.  Size  of 
groups  varied,  from  one  individual  child,  to  as  many  as  eight, 
depending  upon  the  number  of  children  available  at  the  time  with  the 
same  speech  reception  threshold. 
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Because  of  the  length  of  the  test  -  266  word-pairs  and  a  forty- 
five  minutes  administration  time,  the  test  was  administered  to  the  grades 
one,  two  and  three  children  in  six  sections,  interspersed  with  rest 
periods.  At  each  sitting  approximately  forty-six  items  were  presented. 

To  compensate  for  the  short  attention-span  of  the  kindergarten 
children,  the  test  was  divided  into  eight  sections.  Each  section  took 
approximately  five  or  six  minutes  to  administer.  It  was  also  found 
necessary,  in  administering  the  test  to  the  kindergarten  children,  to 
stop  the  tape  often,  using  the  instant-stop  button,  and  to  call  the 
child  by  name  and  ask  him  to  indicate  his  response  orally, 

A  copy  of  the  Fast-Cosens  Audi tory  Discrimination  T est  and 
directions  for  administering  it,  are  included  in  Appendix  B, 

Auditory  Memory  Span 

Auditory  memory  span  was  measured  by  a  series  of  three  subtests: 
auditory  memory  span  for  digits,  auditory  memory  span  for  syllables,  and 
auditory  memory  span  for  sentences. 

Before  these  three  subtests  were  constructed  in  final  form  as  the 
Auditory  Memory  Span  Test  for  this  investigation,  a  pilot  study,  incor¬ 
porating  the  three  subtests  was  conducted  in  order  to  evaluate  the 
selection  of  the  items.  One  of  the  main  purposes  of  the  pilot  study 
was  to  determine  whether  grade  three  pupils  would  reach  the  ceiling  on 
the  sentence  memory  span  subtest. 

The  three  subtests  were  administered  to  ten  pupils  in  a  school 
assigned  to  the  investigator  by  the  Edmonton  Separate  School  Board. 

The  ten  pupils  involved  in  the  pilot  study  were  three  grade  one  pupils, 
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three  grade  two  pupils  and  four  grade  three  pupils,,  These  pupils 
were  chosen  by  their  teachers  to  represent  high,  average  and  low 
achievers  at  each  grade  level.  In  grade  three,  two  high  achievers 
were  chosen,  in  addition  to  the  low  and  average  pupil. 

The  results  of  the  pilot  study  indicated  that  the  items  on  the 
three  subtests  were  adequate  measurements  of  auditory  memory  span  for 
the  purposes  of  this  study. 

The  first  subtest  was  an  adaptation  by  Poling  (1968)  of  the 
Stanford-Binet  Memory  for  Digits  Test.  This  test  consisted  of  seven 
series  of  digits.  Each  series  consisted  of  three  items.  The  first 
series  began  with  a  span  of  two  digits.  Each  consecutive  series  in¬ 
creased  the  span  by  one,  until  the  three  items  in  the  final  and 
seventh  series  measured  a  span  of  eight  digits.  Testing  was  dis¬ 
continued  when  the  child  failed  to  repeat  correctly  three  consecutive 
items.  The  test  was  scored  in  two  ways.  One  score,  called  the  "digit 
span"  was  the  length  of  the  last  correct  span  that  the  child  was  able 
to  hold  in  his  memory  and  repeat  without  error.  The  second  score, 
called  the  "digit  span  score"  was  the  total  number  of  items  that  the 
child  was  able  to  repeat  correctly. 

The  second  subtest  was  an  auditory  memory  span  test  for  syllables 
constructed  and  used  by  Poling  at  the  University  of  Chicago  in  1968  in 
her  doctoral  study  on  "The  Relationship  of  Auditory  Discrimination  to 
Reading  Achievement".  This  test  is  patterned  after  the  Stanford- 
Binet  in  format  and  administration.  Like  the  digit  span  subtest,  it 
also  consists  of  seven  series  of  syllable  spans  with  three  items  in 
each  series,  and  measures  a  memory  span  for  syllables  from  two  to 
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eight.  This  test  was  also  discontinued  when  the  child  failed  to  re¬ 
peat  correctly  three  consecutive  items.,  Two  measures  called  "syllable 
span"  and  "syllable  span  score"  were  also  obtained  from  this  subtest  in 

the  same  way  that  the  memory  for  digits  subtest  was  scored. 

The  third  subtest  was  the  Sentence  Memory  Span  Test  of  the  Betts 
Ready  to  Read  Tests.  This  test  consists  of  twenty-five  sentences, 
graduated  in  difficulty,  which  the  child  must  repeat  without  error. 

When  three  consecutive  sentences  were  repeated  incorrectly,  the  test¬ 
ing  was  discontinued.  The  score  for  this  subtest  was  the  number  of 
sentences  which  the  child  was  able  to  repeat  correctly. 

A  total  auditory  memory  span  score  was  obtained  for  each  child 
by  adding  his  digit  span  score,  syllable  span  score  and  sentence  score. 

These  three  subtests  were  taped,  controlling  for  decibel  level 
in  the  same  manner  as  the  auditory  discrimination  test.  The  recording 
was  made  to  allow  time  for  a  response  to  each  item.  Each  child  was 
tested  individually  in  a  room  apart  from  his  fellow-subjects.  The 
entire  battery  took  about  fifteen  minutes  to  administer.  A  record  of 
the  responses  of  the  child  was  kept  on  a  special  sheet  designed  for  the 
purpose. 

These  tests  of  auditory  memory  span  were  administered  by  the 
investigator  and  two  assistants  from  the  University  of  Alberta. 

A  copy  of  the  Auditory  Memory  Span  Test  is  included  in  Appendix 

C. 

To  determine  the  reliability  of  the  total  Auditory  Memory  Span 
Test  used  in  this  investigation,  the  test  scores  were  submitted  to  the 
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reliability  coefficient  obtained  from  the  data.  The  KR-20  reliability 
coefficient  of  the  Auditory  Memory  Span  Test  was  .92. 

III.  ANALYSIS  OF  THE  DATA 

All  the  tests  administered  to  the  subjects  were  hand  scored  by 
the  investigator  and  one  assistant  from  the  University  of  Alberta* 

The  information  obtained  from  the  testing  program  for  each  child 
was  punched  on  data  cards  and  processed  by  computer  by  the  Division  of 
Educational  Research  Services  at  the  University  of  Alberta. 

The  data  card  for  each  subject  contained  the  following  information: 
sex,  chronological  age  (in  months),  grade  level,  intelligence  quotient, 
speech  threshold  in  poor  ear,  speech  threshold  in  good  ear,  the 
difference  in  decibels  between  the  two  thresholds,  digit  span, 
syllable  span,  digit  score,  syllable  score,  sentence  score,  total 
Auditory  Memory  Span  Test  score,  subtest  scores  on  the  Fast-Cosens 
Auditory  Discrimination  Test  measuring  the  following  phoneme  compari¬ 
sons:  stop-stop,  stop-fricative,  fricative-fricative,  fricative- 
affricate,  nasal-nasal,  glide-lateral,  glide-glide,  total  auditory 
discrimination  score,  subtest  scores  on  the  Fast-Cosens  Auditory 
Discrimination  Test  measuring  comparisons  of  voiced-voiced  sounds, 
voiceless-voiceless  sounds,  like  word-pairs,  unlike  word-pairs,  sub¬ 
test  scores  on  the  Fast-Cosens  Auditory  Discrimination  Test  measuring 
phoneme  scores  in  initial,  medial  and  final  positions,  subtest  scores 
on  the  Fast-Cosens  Audi tory  Discrimination  Test  measuring  comparisons 
of  the  following  phoneme  positions:  bilabial-velar,  alvealor-palatal , 
al veal or-vel ar ,  alvealor-al vealor,  and  palatal -palatal . 
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Correlations 

Using  the  computer  program  Dest  02  (without  Datran),  cor¬ 
relations  were  obtained  for  all  the  variables  mentioned  above,  except 
sex.  These  correlations  were  obtained  for  the  total  test  sample,  and 
also  for  each  of  the  grade  levels. 

The  information  from  this  program  was  used  to  test  hypotheses 
seven  through  thirteen, 

One-Way  Analysis  of  Variance 

To  test  hypotheses  one,  two,  and  three,  a  one-way  analysis  of 
variance  was  carried  out,  using  the  computer  program  ANOV  15  (without 
Datran),  This  program  provided  an  analysis  of  the  four  grade  levels 
on  all  the  variables  except  intelligence,  age  and  sex.  The  major 
assumptions  of  this  program  are  that  the  variables  are  normally  dis¬ 
tributed,  and  that  the  variance  of  the  group  is  about  the  same.  On 
each  variable  the  program  provided,  in  addition  to  the  analysis  of 
variance,  a  Scheffe'  multiple  comparison  of  the  means  of  the  four 
groups,  and  a  Newman-Keuls  comparison  between  the  ordered  means  of  the 
four  groups. 

Two-Way  Analysis  of  Variance 

Hypotheses  four  and  five  were  tested  by  means  of  a  two-way 
analysis  of  variance  using  the  computer  program  ANOV  25  (without  Datran). 
This  analysis  tested  whether  there  was  any  significant  interaction 
between  grade  and  sex  and  any  significant  main  effect  due  to  sex  on 
each  of  the  variables  auditory  discrimination  and  auditory  memory  span. 
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APL  Program 

This  APL  computer  program  was  written  especially  to  test 
hypothesis  six.  The  significance  of  the  correlations  was  also 
calculated, 

IV.  SUMMARY 

Thirty-five  children  in  each  of  kindergarten ,  grades  one,  two 
and  three,  were  selected  to  constitute  the  test  sample.  Because  some 
of  the  children  failed  to  complete  all  the  tests,  due  to  illness,  the 
final  test  sample  consisted  of  thirty-four  kindergarten  children, 
thirty-two  from  grade  one,  thirty-four  from  grade  two  and  thirty-three 
grade  three's.  The  kindergarten  children  were  selected  from  Our  Lady 
of  Lourdes  School.  The  grade  one,  two  and  three  pupils  were  randomly 
selected  from  a  population  of  274  children  in  these  grades  at  St. 
Alphonsus  School.  Both  schools  are  part  of  the  Edmonton  Separate  School 
District,  and  serve  communities  of  comparable  socio-economic  status. 

Data  collection  by  the  investigator  and  two  assistants  from  the 
University  of  Alberta,  involved  the  administration  of  several  tests. 
Intelligence  quotients  were  obtained  by  the  use  of  the  Lorge-Thorndi ke 
Intelligence  Tests,  Levels  1  and_  2 .  The  VASC  audiometer  was  used  to 
obtain  the  speech  reception  thresholds  of  all  the  subjects.  Auditory 
discrimination  was  measured  by  the  Fast-Cosens  Auditory  Discrimination 
Test.  Auditory  memory  span  was  measured  by  three  subtests:  an 
adaptation  of  the  Stanford-Binet  Memory  for  Digits  subtest,  Poling's 


Memory  for  Syllables  Test,  and  Bett's  Sentence  Memory  Span  Test. 


. 
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The  chronological  age  of  each  child  was  obtained  from  the  school 
records. 

The  data  analysis,  entailing  the  use  of  the  Division  of 
Educational  Research  Services  at  the  University  of  Alberta,  consisted 
of  computation  of  correlations,  one-way  analysis  of  variance,  two-way 
analysis  of  variance  and  an  APL  program.  The  KR-20  reliability  co¬ 
efficient  of  the  Auditory  Memory  Span  Test  was  also  calculated  using 
program  Test  04. 


* 


CHAPTER  IV 


ANALYSIS  OF  PERFORMANCE  ON  AUDITORY  DISCRIMINATION 
AND  AUDITORY  MEMORY  SPAN  TESTS 

Data  on  auditory  discrimination  and  auditory  memory  span  were  de¬ 
rived  from  the  sample  of  this  study.  These  data  are  arranged  in  tabular 
form  in  this  chapter  and  are  analyzed  and  explained. 

The  chapter  is  divided  into  three  main  sections.  The  first 
section  attempts  to  show  the  mean  percentage  of  scores  obtained  by  the 
pupils  at  the  kindergarten,  grades  one,  two,  and  three  levels.  In  the 
second  section  the  investigator  analyzes  the  data  statistically  in 
terms  of  differences  between  the  different  grade  levels,  while  in  the 
final  section,  the  interaction  of  the  factors  sex  and  grade  with 
auditory  discrimination  and  auditory  memory  span  is  investigated. 

Whenever  possible,  comparisons  are  made  between  the  findings  of 
this  study  and  the  study  of  Oberg  (1970)  which  also  used  the  Fast- 
Cosens  Auditory  Discrimination  Test  as  a  main  testing  instrument. 

I.  PUPIL  PERFORMANCE  IN  TERMS  OF 
MEAN  PERCENTAGE  OF  SCORES 

The  general  performance  of  the  133  pupils  in  the  test  sample  as 
indicated  by  their  total  scores  and  subtest  scores  on  the  Fast-Cosens 
Auditory  Discrimination  Test  was  examined.  Consideration  in  the  analyses 
was  given  to  sound  contrasts,  voicing,  position  of  sounds  in  the  word 
contrasts,  like  and  unlike  word-pairs  and  place  of  articulation  of  the 
sound  contrasts.  The  analysis  of  pupil  performance  on  the  Auditory 
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Memory  Span  Test  was  examined  in  relation  to  the  total  scores  and  the 
three  subtest  scores:  auditory  memory  span  for  digits,  auditory  memory 
span  for  syllables  and  auditory  memory  span  for  sentences. 

Fast-Cosens  Auditory  Discrimination  Test 

Table  VI  shows  the  frequency  distribution  of  scores  on  the  Fast- 
Cosens  Auditory  Discrimination  Test.  The  total  possible  score  was  133. 

The  range  of  scores  for  the  total  test  sample  is  109,  or  from 
twenty-two  to  131.  The  kindergarten  range  of  twenty-two  to  120,  and 
the  grade  one  range  of  twenty-seven  to  126,  are  quite  similar,  although 
an  examination  of  Figure  I  reveals  that  the  grade  one  children  performed 
better  than  the  kindergarten  children  on  the  Fast-Cosens  Auditory 
Discrimination  Test. 

Figure  I  also  indicates  a  much  higher  level  of  performance  by  the 
grade  two  and  three  children  when  compared  to  the  kindergarten  and  grade 
one  children. 

The  lowest  score  in  grade  two  is  eighty,  and  in  grade  three,  100, 
whereas  the  lowest  scores  in  kindergarten  and  grade  one  are  twenty- two 
and  twenty-seven,  respectively.  In  kindergarten,  no  child  responded 
correctly  to  over  ninety  per  cent  of  the  test  items.  In  grade  one, 
two  children  did.  In  grade  two,  seven  children  scored  over  ninety 
per  cent  and  in  grade  three, twenty- three  children  out  of  thirty-three, 
were  able  to  respond  correctly  to  over  ninety  per  cent  of  the  items  on 
the  Fast-Cosens  Auditory  Discrimination  Test. 

This  performance  seems  to  reveal  a  progressive  development  in  the 
ability  of  children  from  kindergarten  through  to  grade  three,  to  make 
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Fast-Cosens  Audi tory  Pi scrimi nati on  Test  Scores 


FIGURE  1 
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auditory  discrimination  of  speech  sounds  as  measured  by  the  Fast-Cosens 
Auditory  Discrimination  Test.  This  pattern  is  also  noticeable  in  the 
sharp  decrease  in  the  range  of  scores.  The  range  decreases  from  ninety- 
eight  and  ninety-nine  at  the  kindergarten  and  grade  one  levels,  res¬ 
pectively,  to  forty-eight  at  the  grade  two  level,  and  thirty-one  at  the 
grade  three  level.  This  progressive  narrowing  in  the  range  of  scores, 
together  with  the  progressive  skewed  distribution  of  scores  shown  in 
Figure  I,  tends  to  further  establish  the  theory  of  the  developmental 
aspect  of  auditory  discrimination  abilities  in  children  from  kinder¬ 
garten  to  grade  three. 

Sound  Contrasts 

The  133  unlike  word-pairs  in  the  Fast-Cosens  Auditory  Discrimin¬ 
ation  Test  were  designed  to  measure  the  following  sound  contrasts: 
stop-stop,  stop-fricative,  fricative-fricative,  fricative-affricate, 
nasal-nasal,  glide-lateral,  and  glide-glide.  In  this  study,  pupils' 
performances  on  these  sound  contrasts  were  determined  for  the  total 
group  and  for  each  grade  level  by  calculating,  using  the  mean  scores, 
the  percentages  of  correct  responses  made  in  each  subtest.  Table  VII 
tabulates  this  information. 

For  the  total  group,  and  for  each  grade  level  except  grade  three, 
the  stop-stop  contrast  was  the  most  difficult  to  discriminate.  Grade 
three  children  found  the  nasal-nasal  contrast  the  most  difficult,  and 
the  stop-stop  contrast  the  second  most  difficult.  The  nasal-nasal 
contrast  was  the  second  most  difficult  for  the  kindergarten  children 
and  for  the  total  group. 
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MEAN  PERFORMANCE  ON  TYPE  OF  SOUND  CONTRASTS  ON  THE  FAST-COSENS  AUDITORY  DISCRIMINATION 

TEST  ACCORDING  TO  PERCENTAGE  OF  CORRECT  RESPONSES 
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These  same  two  most  difficult  sound  contrasts  -  stop-stop  and 
nasal-nasal,  were  also  those  which  Oberg  (1970)  found  were  the  two 
most  difficult  contrasts  for  the  children  in  her  test  sample  to 
auditorily  discriminate  (p.  77). 

The  nasals  used  in  the  Fast-Cosens  Auditory  Discrimination  Test 
were  the  /m/  and  '/rj/.  In  English  speech  these  two  sounds  are  heard 
simultaneously  at  three  different  frequency  ranges  -  low,  middle  and 
high  with  a  range  from  250  to  3500  cycles  per  second  (Dale,  1967, 
p.  65).  The  almost  identical  frequency  ranges  for  the  /m/  and  the  /r }/ 
would  make  them  more  difficult  to  discriminate. 

The  stops  /b/,  /d/,  /g/  and  / k/  are  heard  within  almost  identical 
frequency  ranges,  and  are  heard  simultaneously  at  the  300-400  frequency 
range  and  the  2000-3000  frequency  range  (Dale,  1967,  p.  65).  The  over¬ 
tones  and  low  frequency  components  formed  in  the  production  of  these 
sounds  would  cause  a  certain  degree  of  difficulty  in  auditory  dis¬ 
crimination.  The  voiceless  stops  /p/.and  / t/  are  heard  at  two  entirely 
different  frequency  ranges  and  with  no  really  low  frequency  components. 
Hence  it  is  understandable  that  they  are  relatively  easier  to  discrim¬ 
inate,  as  both  this  study  and  Oberg's  (1970,  p.  82)  showed. 

For  the  total  group,  the  glide-glide  and  glide-lateral  contrasts 
were  the  easiest  to  discriminate.  Oberg  (1970,  p.  77)  found  the  glide- 
lateral  contrast  the  easiest  for  her  total  group  and  at  the  kindergarten 
and  grade  three  levels.  The  glide-lateral  contrasts  in  the  Fast-Cosens 
Auditory  Discriminaiton  Test  were  practically  all  contrasts  which  in¬ 
cluded  the  /r/  and  / 1 /  sounds.  There  were  three  items  contrasting  the 
/!/  and  /w/  sounds.  The  frequency  ranges  within  which  the  /r/  and  / 1 / 
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are  heard  are  entirely  different.  The  /r/  is  heard  at  three  frequency 
ranges  simultaneously  -  600-800,  1000-1500,  and  2000-2400.  Although 
this  in  itself  would  make  it  difficult  to  discriminate,  the  fact  that  it 
was  contrasted  with  the  / 1 /  which  is  heard  at  two  frequency  ranges, 
250-400  and  2000-3000,  would  make  the  pair  easier  to  discriminate  as 
an  unlike  sound  contrast.  The  /w/  sound  is  heard  with  a  shift  in 
frequency  -  for  that  reason  it  is  called  a  "glide".  The  vowels  and 
glides  are  voiced  sounds,  and  heard  at  a  much  lower  frequency  than 
other  speech  sounds  -  between  ninety  and  300  cycles  per  second 
(Fletcher,  1953,  p.  58),  although  some  of  the  pure  vowels  do  have  high 
frequency  overtones.  The  /w/  is  really  a  way  of  beginning  a  vowel  sound. 
If  the  mouth  is  adjusted  to  say  / u/  and  then  suddenly  changed  so  as  to 
form  any  other  vowel,  the  result  obtained  is  denoted  in  writing  by 
placing  a  "w"  before  the  vowel  (Fletcher,  1953,  p,  4).  The  differences 
between  the  composition  and  production  of  the  /r/,  / 1 /  and  /w /  sounds 
make  it  easier  to  understand  why  the  children  found  these  sound  con¬ 
trasts  the  least  difficult  in  the  auditory  discrimination  test. 

Although  the  stop-fricative  contrast  was  comparatively  difficult 
for  the  kindergarten  and  grade  one  children,  it  was  the  easiest  for 
the  grade  two  and  three  children.  The  stops  and  fricatives  are  not 
heard  in  the  same  frequency  range.  No  stop  exceeds  the  frequency 
of  3500  cycles  per  second,  whereas  the  fricatives  are  heard  at  a  much 
higher  frequency  range,  the  voiceless  fricatives  reaching  6000  cycles 
per  second.  However,  the  fundamental  tones  of  the  voiced  stops  and 
fricatives  are  almost  identical,  with  variations  only  in  the  overtones 
(Dale,  1967,  p.  65).  This  could  be  a  confusing  factor  for  the  younger 


' 

Z  fro 

. 


79 


children.  Apparently  the  older  children  in  grade  two  and  three  are  able 
to  detect  the  difference  in  the  overtones  much  more  readily,  and  hence 
found  the  Stop-fricative  one  of  the  easiest  contrasts  to  discriminate. 

Although  the  fricative-affricate  contrast  was  the  least  difficult 
one  for  the  kindergarten  children,  their  mean  performance  was  only 
68.75%  correct  responses.  It  was,  however,  higher  than  the  mean  per¬ 
formance  of  the  grade  one  children  on  this  contrast.  Grade  one  child¬ 
ren  made  67.75%  correct  responses  and  found  this  contrast  one  of  the 
most  difficult.  Although  the  fricative-affricate  contrast  was  the 
second  most  difficult  sound  contrast  for  grade  two,  their  mean  perfor¬ 
mance  was  81.06%  correct  responses.  The  contrasts  on  the  Fast-Cosens 
Auditory  Discrimination  Test  included  the  / s h/  contrasted  with  /ch/, 

V  V 

and  / z/  contrasted  with  / j / .  The  / z/  and  / j/  are  heard  with  exactly 
the  same  fundamental  although  the  overtones  are  slightly  different 
(Dale,  1967,  p.  65).  The  / s h/  and  /ch/  are  also  heard  in  two  frequency 
ranges,  both  being  almost  identical  (Dale,  1967,  p.  65).  The  fricative- 
affricate  contrast  was  a  difficult  contrast  for  grade  one  and  two  child¬ 
ren.  The  kindergarten  performance  was  also  low,  although  relatively 
speaking,  this  contrast  was  not  the  most  difficult  for  them. 

Position  of  Sounds  in  Words 

Table  VIII  shows  that  although  there  is  a  pattern  of  difficulty 
relating  to  position  of  sounds  in  words,  the  mean  performance  within 
each  grade  level,  and  for  the  total  group,,  on. contrasts  measuring 
initial,  medial  and  final  positions,  are  quite  similar.  The  percentage 
of  correct  responses  on  sounds  in  the  most  difficult  position  for  the 
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total  group  was  75.09%,  while  for  sounds  in  the  least  difficult  position 
the  percentage  of  correct  responses  was  76.87%.  Within  each  grade 
level,  the  differences  between  the  percentage  of  correct  responses  to 
sounds  in  the  most  difficult  and  least  difficult  positions,  are  not 
very  large.  However,  the  gradual  progression  in  the  scores  for  initial, 
medial  and  final  positions,  throughout  the  grades  from  kindergarten  to 
grade  three,  does  show  an  increased  ability  to  auditorily  discriminate 
these  sound  contrasts. 

When  consideration  is  given  to  the  mean  performance  in  relation 
to  the  position  of  the  sound  in  the  word,  the  total  group,  and  each 
grade  level,  except  kindergarten ,  found  the  medial  position  the  most 
difficult  to  discriminate.  Kindergarten  children  found  the  medial  sound 
the  easiest  to  discriminate,  although  the  percentage  of  correct  res¬ 
ponses  was  only  60.06%. 

The  difficulty  that  children  found  with  medial  sound  contrasts 
was  contrary  to  the  findings  of  Oberg  (1970,  p.  88).  She  found  that 
all  the  children  in  her  sample,  except  grade  one,  found  medial  sounds 
the  least  difficult  to  discriminate.  However,  the  differences  between 
the  three  positions  were  not  great  and  "showed  little  difference  in 
their  ability  to  discriminate  initial,  medial  or  final  sound  contrasts 
(p.  89)." 

Since  the  differences  between  the  mean  performance  on  these  three 
sound  contrasts  for  the  total  group  and  for  each  grade  level  were  so 
small,  in  both  the  present  study  and  the  Oberg  study,  it  seems  safe  to 
say  that  children  in  kindergarten ,  grades  one,  two  and  three,  find 
sound  contrasts  in  initial,  medial  and  final  positions  equally 
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difficult  ,  although  there  is  a  progression  in  performance  on  sound  con¬ 
trasts  in  the  three  positions,  over  the  grade  levels  from  kindergarten 
to  grade  three. 

The  fact  that  the  grade  one,  two  and  three  children  found  initial 
and  final  word-pairs  easier  to  discriminate,  could  reflect  the  training 
that  they  receive  on  these  beginning  and  ending  sounds  in  the  primary 
grades.  That  grade  one  found  the  final  position  the  easiest  could  be 
expected  in  view  of  the  fact  that  at  the  time  of  year  the  tests  were 
given,  concentration  in  the  grade  one  reading  program  is  on  final  con¬ 
sonants.  Kindergarten  pupils  may  have  found  the  medial  position  the 
least  difficult  because  they  may  well  be  the  least  difficult  sounds  to 
discriminate  for  children  who  have  not  been  conditioned  by  the  excessive 
training  in  recognizing  initial  and  final  consonants  that  the  children 
are  exposed  to  once  they  begin  formal  training  in  learning  to  read. 

Like  and  Unlike  Word- Pairs 

As  revealed  by  Table  IX,  the  total  mean  test  response  for  like 
word-pairs  was  14.64%  higher  than  the  mean  response  for  unlike  word- 
pairs,  when  the  total  group  was  considered.  At  the  kindergarten , 
grade  one  and  two  levels,  the  mean  test  response  for  like  word-pairs 
was  higher  than  that  for  unlike  pairs  by  29.96%,  22.04%  and  7.32%, 
respectively.  At  the  grade  three  level,  the  mean  response  for  like  and 
unlike  word-pairs  only  differed  by  less  than  one  per  cent.  Similar 
results  were  obtained  by  Oberg  (1970,  p.  94)  except  that  in  her  study, 
the  scores  of  both  grade  two  and  three  pupils  were  almost  identical 
on  like  and  unlike  word  contrasts.  Vernon  (1952,  p.  25)  has  stated 
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that  discriminating  differences  is  a  more  difficult  task  than  recog¬ 
nizing  similarities.  In  this  study  it  seems  that  such  is  the  case  for 
the  kindergarten,  grade  one  and  two  children.  However,  the  differences 
between  the  two  abilities  gets  consistently  smaller  from  the  kinder¬ 
garten  through  to  the  grade  three  level,  until  by  the  grade  three  level, 
children  can  discriminate  equally  well  the  similarities  and  differences 
in  speech  sounds. 

Voicing 

Table  X  shows  that  the  mean  response  to  items  on  the  Fast-Cosens 
Auditory  Discrimination  Test  measuring  voiced  sounds,  for  the  total 
group  and  for  each  grade,  were  not  as  high  as  those  measuring  voiceless 
sounds.  However,  from  kindergarten  to  grade  three,  there  was  a  con¬ 
sistent  increase  in  the  children's  ability  to  discriminate  both  voiced 
and  voiceless  sounds,  which  seems  to  reveal  the  developmental  aspects 
of  auditory  discrimination. 

All  the  children  found  the  voiceless  sounds  easier  to  discrim¬ 
inate  than  the  voiced.  As  has  been  mentioned  before,  the  voiced  sounds 
are  produced  by  vibrations  of  the  vocal  chords,  whereas  the  voiceless 
are  not.  The  vibrations  of  the  vocal  chords  produce  sounds  with  a 
fundamental  tone  and  overtones.  The  voiced  consonants  are  heard 
simultaneously  at  different  frequency  ranges,  whereas  the  voiceless 
consonants  have  no  really  low  frequency  components  (Dale,  1967,  p.  64). 
Fletcher  (1953,  p.  16)  infers  that  the  recognizabil i ty  of  unvoiced 
sounds  is  practically  perfect.  He  attributes  this  largely  to  the  fact 
that  the  manner  of  starting  and  stopping  these  sounds  is  very  similar, 
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and  there  is  no  rapid  readjustment  of  the  speech  organs.  It  seems 
reasonable  then  that  children  would  find  the  voiced  sounds  harder  to 
discriminate.  The  ear  has  to  adjust  to  more  than  one  frequency  range 
and  also  to  a  change  in  the  actual  production  when  it  is  trying  to 
discriminate  a  voiced  sound. 

Place  of  Articulation 

Table  XI  shows  that  discriminating  sounds  classified  by  place  of 
articulation  is  also  an  ability  which  increases  over  the  grades  from 
kindergarten  through  to  grade  three.  The  only  inconsistency  in  this 
pattern  is  on  the  palatal-palatal  contrast  where  the  kindergarten 
children  had  a  higher  mean  performance  score  than  the  grade  one  child¬ 
ren. 

An  analysis  of  Table  XI  reveals  that  the  contrast  measuring  the 
al vealor-velar  was  one  of  the  most  difficult  items  to  discriminate 
auditorily  for  the  total  group  and  at  the  kindergarten ,  grade  one,  two 
and  three  levels.  Bilabial-velar  also  seemed  a  most  difficult  item 
for  the  total  group,  and  for  kindergarten,  grades  one  and  three.  To 
form  the  alvealor-velar  contrast,  there  is  a  shift  in  the  points  of 
articulation  through  two  positions  in  the  mouth.  To  form  the  bilabial- 
velar  contrast  there  is  a  shift  through  three  positions.  It  is  interes¬ 
ting  to  note  from  Table  XI  that  the  least  difficult  sound  contrasts 
for  the  total  group  and  for  each  grade  level  were  those  which  required 
no  shift  in  the  position  of  articulation  points.  The  position  of 
bilabial-velar  contrast  is  needed  to  produce  / p/  - / k/ ,  / b/  - /g/  ,  /m/  - 
/  rj / ,  which  are  stops  and  nasals  -  the  two  most  difficult  sound 
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contrasts  in  the  study.  The  position  of  al veal or-velar  contrast  is 
needed  to  produce  /d/  -  /g/,  /t/_  /k/,  /n/  -  /  r^  /,  -  also  stops  and  nasal 
contrasts.  It  seems  then,  that  the  farther  away  the  points  of  arti¬ 
culation  are  from  each  other  in  the  mouth,  the  more  difficult  it  is  to 
discriminate  the  sound  produced.  The  least  difficult  contrasts  were 
those  in  which  no  change  of  articulation  point  was  needed.  The  second 
easiest  contrast  for  the  entire  group,  and  for  each  grade  level  except 
grade  two,  were  those  contrasts  which  required  a  shift  to  an  adjoining 
point  of  articulation  in  the  mouth. 

The  alvealor-alvealor  contrasts  which  were  the  least  difficult 
for  all  children  except  kindergarten  , are  those  positions  required  to 
produce  the  sounds  /r/-/l/ ,/d/-/z/  -  the  glide-lateral  and  stop- 
fricative  contrasts.  An  examination  of  Table  VII  reveals  that  these 
sound  contrasts  were  relatively  easy  for  all  the  children.  The 
fricative-affricate  contrasts  -  /sh/,  /ch/  -  shown  on  Table  VII  to  be 
the  least  difficult  ones  for  kindergarten  children  are  those  produced 
by  the  articulation  position  palatal -palatal ,  which  Table  XI  shows  that 
kindergarten  children  found  the  least  difficult  position  to  discrim¬ 
inate.  It  seems  then  that  the  mean  performance  of  children  in  the 
test  sample  on  items  measuring  place  of  articulation  is  quite  consis¬ 
tent  with  the  performance  on  sound  contrasts  shown  in  Table  VII.  Since 
the  type  of  sound  produced  depends  on  the  place  of  articulation,  it 
seems  probable  that  both  of  these  factors  play  an  important  part  in  the 
auditory  discrimination  of  speech  sounds. 


♦ 

.  ? 

d 

' 

•  • 


. 


Auditory  Memory- Span  Test 


89 


Table  XII  shows  the  frequency  distribution  of  scores  on  the 
Auditory  Memory  Span  Test,  The  total  possible  score  was  sixty-seven. 
The  range  of  scores  for  the  total  test  sample  is  forty-three,  or  from 
seven  to  fifty.  The  kindergarten  range  of  thirty-three  and  the  grade 
one  range  of  thirty-one  are  quite  similar.  This  similarity  in  range 
was  also  found  between  these  two  grade  levels  on  the  auditory  dis¬ 
crimination  test.  The  grade  two  range  is  the  same  as  for  the  total 
test  sample,  and  is  mainly  due  to  one  low  score.  Removing  this  one 
score,  the  range  would  then  be  thirty-two.  The  grade  three  range  is 
twenty- seven.  There  is  no  consistent  narrowing  of  the  range  on  the 
auditory  memory  span  test  such  as  occurred  on  the  auditory  discrimin¬ 
ation  test.  This  can  be  observed  from  Figure  2.  Figure  2  also  shows 
a  slight  skewed  distribution  to  the  left  rather  than  to  the  right  as 
the  auditory  discrimination  tests  showed.  Although  the  mean  perform¬ 
ance  of  the  grade  two  and  three  children  is  generally  better  than 
that  of  kindergarten  and  grade  one,  there  is  no  evidence  of  the  regular 
development  in  auditory  memory  span  abilities  as  there  was  in  relation 
to  auditory  discrimination  abilities. 

Two  Methods  of  Scoring 

The  Auditory  Memory  Span  Test  consisted  of  two  subtests  -  the 
auditory  memory  span  for  digits  subtest  and  the  auditory  memory  span 
for  syllables  -  which  were  scored  in  two  different  ways. 

The  longest  span  of  digits  that  the  child  could  hold  in  his 
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Audi tory  Memory  Span  Test  Scores 


FIGURE  2 
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DISTRIBUTION  OF  SCORES  ON  THE  AUDITORY  MEMORY  SPAN  TEST 
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memory  and  repeat  correctly  was  called  the  "digit  span".  The  "digit 
span  score"  was  the  total  number  of  items  on  the  test  that  the  child 
was  able  to  repeat  correctly  after  one  trial. 

The  "syllable  span"  was  the  longest  span  of  syllables  that  the 
child  could  hold  in  his  memory  and  repeat  correctly.  The  "syllable 
span  score"  was  the  total  of  all  the  items  on  that  subtest  that  the 
child  repeated  correctly  after  one  trial. 

To  determine  whether  there  were  any  significant  differences 
between  the  two  methods  of  marking,  correlations  were  calculated  between 
the  results  of  scoring  by  the  two  methods.  Table  XIII  shows  that 
"digit  span"  correlated  very  highly  with  the  "digit  span  score". 
"Syllable  span"  likewise  correlated  highly  with  "syllable  span  score". 
These  correlations  were  highly  significant  both  for  total  group  and 
for  each  grade  level.  Thus,  both  methods  appear  equally  valid  for  scor¬ 
ing  these  subtests  of  the  Auditory  Memory  Span  Test. 

Digit  Span  and  Syllable  Span 

Figure  3  shows  the  mean  length  of  the  digit  span  for  kindergarten , 
grade  one,  two  and  three  children.  The  mean  digit  span  for  kindergarten 
children  was  3.6,  for  grade  one  children  it  was  4.1,  for  grade  two,  4.7 
and  for  grade  three,  5.03.  This  is  about  what  would  be  expected  con¬ 
sidering  the  age  of  the  children.  In  forward  memory  span  a  normal 
child  of  five  or  six  should  have  a  span  of  two  or  more  (Blankenship, 
1938,  p.  18). 

Figure  4  reveals  that  the  syllable  span  for  each  of  the  grade 
levels  is  slightly  lower  than  the  span  for  digits.  In  kindergarten , 
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FIGURE  3 

MEAN  LENGTH  OF  DIGIT  SPAN  AT  VARIOUS  GRADE  LEVELS 


95 


Grade 


FIGURE  4 

MEAN  LENGTH  OF  SYLLABLE  SPAN  AT  VARIOUS  GRADE  LEVELS 
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the  syllable  span  was  3.02,  in  grade  one  3.09,  grade  two,  4,00  and 
grade  three,  4.06.  However,  the  pattern  is  the  same  as  for  the  digit 
span  -  the  span  gets  progressively  longer  at  each  grade  level,  but 
reveals  a  very  slow  growth  with  no  spurts  or  sudden  leaps.  The  largest 
difference  between  digit  span  and  syllable  span  was  at  the  grade  one 
level  where  the  difference  was  1.06  units.  At  the  kindergarten ,  grade 
two  and  grade  three  levels,  the  differences  between  the  two  spans  were 
less  than  one  unit. 

Figure  4  also  shows  that  at  the  kindergarten  and  grade  one  level, 
the  memory  span  for  syllables  was  only  slightly  different,  favoring 
the  grade  ones.  At  the  grades  two  and  three  levels,  the  memory  span 
for  syllables  was  again  almost  equal,  but  grade  three's  showed  a 
slightly  longer  span.  The  memory  span  for  digits  showed  a  more  con¬ 
sistent  growth  throughout  the  four  grade  levels  than  did  the  memory 
span  for  syllables.  This  could  be  due  to  formal  school  training  which 
would  include  much  more  memory  work  with  digits  than  with  syllables, 
especially  at  the  grade  one  level.  At  the  grade  two  and  three  levels 
with  the  introduction  of  formal  spelling  lessons,  more  stress  might  be 
placed  on  syllables.  The  grade  two  and  three  pupils  did  better  on  the 
auditory  memory  span  for  syllables  than  kindergarten  and  grade  one  child¬ 
ren  did,  as  would  be  expected. 

Auditory  Memory  Span  Subtests 

The  three  auditory  memory  span  subtests  measured  auditory  memory 
span  for  digits,  auditory  memory  span  for  syllables  and  auditory 
memory  span  for  sentences. 
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Table  XIV  shows  that  for  the  total  group,  and  at  each  grade  level, 
except  kindergarten ,  children  performed  less  efficiently  on  the  subtest 
measuring  auditory  memory  span  for  syllables.  Kindergarten  children 
found  memory  span  for  digits  the  most  difficult.  Children  in  grades  one, 
two  and  three  would  be  more  familiar  with  digits  than  kindergarten 
children,  and  may  even  have  been  able  to  visualize  the  digits  which 
would  have  been  a  help  in  trying  to  remember  them.  Most  of  the  kinder¬ 
garten  children  probably  could  not  do  this,  and  thus  found  digits  more 
difficult  to  remember  than  syllables. 

Grade  one  children  were  the  only  group  who  found  digits  the  least 
difficult.  The  mean  performance  for  the  total  group  and  for  kinder¬ 
garten,  grade  two  and  three  children,  indicated  that  sentences  were  the 
least  difficult  of  the  auditory  memory  items.  This  seems  reasonable, 
as  sentences  are  meaningful  items  and  for  that  reason  are  probably 
much  easier  to  remember  (Stauffer,  1948,  p.  449;  Raymond,  1955, 
p.  459). 

However,  it  was  interesting  to  note  that  at  the  kindergarten 
level  there  was  only  a  very  slight  difference  between  performance  on 
the  syllable  span  subtest  and  performance  on  the  sentence  span  subtest. 
Even  though  the  kindergarten  children  found  the  sentences  the  least 
difficult,  they  were  not  much  less  difficult  than  the  syllables,  for 
them  to  remember.  Kindergarten  children  performed  better  than  the 
grade  one  children  on  both  the  subtest  for  syllables  and  the  subtest 
for  sentences.  The  mean  intelligence  quotient  of  the  kindergarten 
children  was  10.42  points  higher  than  the  mean  for  the  grade  one 
children.  This  may  account  for  the  better  performance  by  the 
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kindergarten  children  on  these  two  subtests  since  memory  span  cor¬ 
relates  highly  with  intelligence  (see  Table  XXII,  page  128). 

Summary 

The  performance  of  pupils  on  the  Fast-Cosens  Auditory  Discrimin¬ 
ation  Test  showed  a  progressive  development  from  kindergarten  through 
grade  three  in  auditory  discrimination  abilities. 

Children  in  the  test  sample  found  the  stop-stop  contrasts  and 
nasal-nasal  contrasts  the  most  difficult  speech  sounds  to  discriminate. 
They  found  glide-lateral  contrasts  and  glide-glide  contrasts,  the 
least  difficult  to  discriminate. 

The  sound  contrasts  measuring  position  of  the  sounds  in  the  word 
indicated  that  children  in  the  test  sample  found  the  medial  position 
the  most  difficult,  the  initial  position  the  least  difficult.  However, 
differences  between  scores  on  sounds  in  various  positions  were  slight. 

Like  word-pairs  were  much  easier  to  discriminate  auditorily  than 
unlike  word-pairs  for  children  in  kindergarten,  grade  one  and  two. 
However,  by  grade  three,  there  was  scarcely  any  difference  in  perform¬ 
ance  on  like  and  unlike  word- pairs. 

Voiceless  sounds  were  consistently  less  difficult  to  discriminate 
than  voiced,  for  all  the  children. 

Sound  contrasts  made  with  alvealor-velar  and  bilabial-velar 
positions  were  the  most  difficult  to  discriminate.  These  contrasts 
include  positions  that  are  farthest  apart  in  the  mouth.  Sound  contrasts 
made  without  changing  the  position  in  the  mouth  were  the  easiest  to 
discriminate,  that  is,  the  alvealor-alvealor  and  the  palatal-palatal 
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The  mean  performance  on  the  Audi tory  Memory  Span  Test  showed 
almost  similar  ranges  for  kindergarten  and  grade  one  children,  and  for 
grades  two  and  three  children.  There  was  no  narrowing  of  the  range,  or 
skewed  distribution  to  the  right  to  show  any  great  development.  The 
mean  performance  for  grades  two  and  three  exceeded  that  of  kindergarten 
and  grade  one,  but  the  kindergarten  children  performed  more  accurately 
than  the  grade  one  children  on  the  memory  span  subtests  for  syllables 
and  sentences.  Grade  two  children  performed  more  accurately  than 
grade  three  children  on  the  auditory  memory  span  subtest  for  sentences. 
Kindergarten  children  had  higher  intelligence  scores  than  grade  one 
children,  and  grade  two  children  obtained  higher  intelligence  scores 
than  grade  three  children.  This  seems  to  indicate  a  relationship 
between  auditory  memory  span  and  intelligence,  especially  auditory 
memory  span  for  syllables  and  sentences.  The  following  section  will 
be  concerned  with  a  statistical  analysis  of  differences  over  grade 
levels  on  the  various  discrimination  and  memory  span  variables  investi¬ 
gated  in  this  study. 

II.  ANALYSIS  OF  PUPIL  PERFORMANCE  OVER  GRADE  LEVELS  AND 
COMPARISONS  BETWEEN  GRADES 

A  one-way  analysis  of  variance  was  used  to  investigate  pupils' 
performance  over  the  grades  on  the  various  auditory  abilities  measured 
in  this  study.  To  determine  between  what  grades  significant  differences 
occurred  over  the  four  grade  levels,  the  Scheffe  method  of  multiple 
comparison  of  means  was  applied  to  the  data  for  each  auditory  variable. 
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Fast-Cosens  Auditory  Pi scrimination  Test 

Table  XV  indicates  that  there  were  significant  differences  at 
the  .01  level  in  the  auditory  discrimination  mean  scores  over  the  four 
grade  levels  on  all  variables  except  like  word-pairs. 

Table  XVI  shows  that  the  mean  total  scores  on  the  Fast-Cosens 
Auditory  Discrimination  Test  for  the  children  in  the  test  sample 
increased  consistently  over  the  grade  levels  from  kindergarten  to  grade 
three.  This  increase  in  the  mean  scores  from  77.58  in  kindergarten 
to  91.62  in  grade  one,  111.58  in  grade  two,  to  122.06  in  grade  three, 
indicates  the  developmental  aspects  of  auditory  discrimination 
abilities.  Oberg  (1970,  p.  124)  found  the  same  pattern  in  her  study 
of  auditory  discrimination  at  these  same  four  grade  levels.  However, 
she  found  that  a  period  of  two  grades  was  needed  to  produce  statis¬ 
tically  significant  results  (p.  126).  The  differences  found  in  the 
present  study  between  the  means  of  the  total  test  scores,  were 
statistically  significant  at  all  the  various  grade  level  combinations, 
except  between  the  means  of  the  grade  two  and  three  pupils.  That  is, 
the  children  in  grade  one  performed  better  than  the  children  in 
kindergarten  on  the  total  Fast-Cosens  Audi tory  Pi scrimi nation  Test,  at 
the  .05  level  of  significance,  and  the  children  in  grade  two  per¬ 
formed  better  than  the  grade  one  children,  at  the  .01  level  of  sig¬ 
nificance.  Although  the  mean  score  of  the  grade  three  children  was 
higher  than  that  of  the  grade  two  children,  the  difference  in  the 
means  was  not  statistically  signficant.  It  seems,  then,  that  between 
kindergarten  and  grade  one,  and  between  grade  one  and  grade  two  there 


* 

»• 


SUMMARY  OF  ANALYSIS  OF  VARIANCE:  DIFFERENCES  BY  GRADE  LEVELS  OVER  SELECTED  AUDITORY  VARIABLES 
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is  the  greatest  growth  in  auditory  discrimination  abilities,  and  that 
towards  the  end  of  grade  two  there  is  a  levelling-off  in  this  ability, 
which  continues  to  develop  through  grade  three,  but  not  at  such  a  rapid 
or  significant  rate. 

Specific  Sound  Type  Contrasts 

Table  XVI  shows  that  comparisons  were  made  over  the  four  grade 
levels  for  subtest  scores  on  the  Fast-Cosens  Auditory  Discrimination 
Test  measuring  the  following  sound  contrasts:  stop-stop,  stop-fricative, 
fricative-fricative,  fricative-affricate,  nasal-nasal,  glide-lateral, 
and  glide-glide.  It  is  immediately  apparent,  from  Table  XVI,  that  none 
of  the  differences  between  the  means  of  the  grade  two  and  grade  three 
pupils  on  these  subtests,  are  statistically  significant.  Although  the 
grade  three  means  were  larger  than  the  grade  two's  on  all  subtests, 
except  the  glide-glide  contrasts,  these  differences  were  not  statis¬ 
tically  significant. 

There  were  also  no  significant  differences  on  the  glide-glide 
subtest  means  between  grades  one  and  two,  and  between  grades  one  and 
three.  However,  there  were  so  few  items  in  this  subtest  it  is  possible 
that  it  did  not  provide  an  opportunity  to  reveal  differences  in  means. 

The  only  other  subtests  which  showed  no  significant  differences 
between  the  means  at  the  various  grade  levels,  excluding  the  grade 
two- three  comparison,  were  those  measuring  fricative-affricate  contrasts 
and  glide-lateral  contrasts  at  the  kindergarten  and  grade  one  level. 

The  mean  of  the  kindergarten  children  on  the  fricative-affricate  sub¬ 
test  was  higher  than  that  of  the  grade  one  children,  but  not 
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statistically  significant.  This  was  the  only  subtest  containing  a 
good  proportion  of  items,  on  which  the  lower  grade-level  obtained  a 
higher  mean  score,  except  on  the  glide-glide  contrasts  at  the  grade 
one  and  two  1 evel . 

The  mean  differences  between  the  grades  confirm  the  same  pattern 
revealed  by  the  total  test  score.  There  is  a  progressive  development 
in  the  ability  to  make  auditory  discrimination,  from  kindergarten 
through  to  the  end  of  grade  three,  with  a  much  more  rapid  development 
between  the  grade  one  and  two  level  than  between  grades  two  and  three, 
or  between  kindergarten  and  grade  one.  This  seems  to  substantiate 
Poling's  (1968)  finding,  that  adequacy  in  auditory  discrimination 
ability  is  not  acquired  for  some  children,  until  the  end  of  grade  two. 

Voiced  and  Voiceless  Sounds 

The  differences  between  the  means  of  the  subtests  measuring 
voiced  sounds,  were  statistically  significant  between  all  the  grade 
levels,  except  between  grade  two  and  three.  This  finding  is  similar 
to  that  revealed  by  the  comparison  of  means  for  the  total  auditory 
discrimination  test,  and  for  the  subtests  measuring  sound  contrasts. 
There  is  a  consistent  growth  in  the  ability  to  make  auditory  discrimin¬ 
ation  of  voiced  sounds  from  kindergarten  to  grade  two  level.  Between 
the  grade  two  and  three  level  there  is  still  a  development,  as  indi¬ 
cated  by  the  grade  means,  but  it  is  not  enough  to  be  statistically 
significant. 

Significant  differences  between  voiceless  contrasts  over  grade 
levels  were  similar  to  those  for  voiced  sounds,  except  that  the 
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difference  between  the  kindergarten  and  grade  one  means,  also,  did  not 
reach  significance.  A  comparison  of  the  means  obtained  throughout  the 
four  grade  levels  on  the  voiced  and  voiceless  contrasts,  indicates 
that  children  at  all  grade  levels  scored  higher  on  the  subtest  measur¬ 
ing  voiceless  sounds.  The  higher  mean  score  on  the  voiceless  sounds 
in  kindergarten  was,  apparently,  enough  to  keep  the  difference  between 
the  means  of  kindergarten  and  grade  one  on  this  subtest  from  being 
significant.  Oberg  (1970,  p.  128)  also  found  that  the  children  in  her 
study  found  the  voiceless  contrasts  easier  to  discriminate  than  the 
voiced  ones. 

Sounds  in  Initial,  Medial  and  Final  Positions 

When  the  position  of  the  sound  in  the  word  was  considered , the 
findings  were  much  the  same  as  those  on  the  subtests  discussed  above. 
The  mean  scores  for  all  three  subtests  -  those  measuring  initial, 
medial  and  final  position  of  sounds  -  increased  at  each  successive 
grade  level.  Between  kindergarten  and  grade  one  there  were  no  signifi¬ 
cant  differences  between  means  measuring  initial  and  medial  positions. 
Between  grade  two  and  grade  three  there  was  no  significant  difference 
between  the  means  of  any  of  the  three  subtests  -  The  differences  in 

the  means  between  grade  two  and  grade  three  follow  the  same  pattern 

throughout  the  entire  auditory  discrimination  test.  The  absence  of 
significant  differences  between  the  kindergarten  and  grade  one  means 

measuring  sounds  in  initial  and  medial  positions  can  be  explained  in 

terms  of  Table  VIII.  The  kindergarten  children  in  this  study  found 
the  medial  position  the  easiest  to  discriminate,  obtaining  a  mean  of 


. 


107 


60,06  per  cent  correct  responses.  The  grade  one  children  found  the 
medial  position  of  sounds  the  most  difficult  to  discriminate  obtaining 
only  67.12  per  cent  correct  responses.  Both  kindergarten  and  grade  one 
children  found  initial  positions  in  sound  contrasts  the  second  most 
difficult  position  to  discriminate.  Although  the  mean  correct  res¬ 
ponse  at  the  grade  one  level  was  69.38  per  cent,  it  was  only  9.74  per 
cent  higher  than  the  kindergarten  mean  correct  response.  The  similarity 
of  mean  correct  responses  would  explain  why  there  was  an  absence  of 
significant  differences  between  the  kindergarten  and  grade  one  means 
measuring  sounds  in  initial  and  medial  positions. 

Like  and  Unlike  Word-Pairs 

The  Scheffe^mul tiple  comparison  of  means  when  applied  to  like  and 
unlike  word-pairs  reveals  that  on  the  subtest  measuring  like  word- 
pairs  there  were  no  significant  differences  between  any  of  the  means 
at  the  various  grade  levels.  The  means  for  the  unlike  word-pairs 
followed  the  total  auditory  discrimination  test  score  pattern  and  were 
statistically  significant  over  all  the  grade  levels,  except  between 
grades  two  and  three, 

Oberg  (1970,  p.  130)  concluded  that  the  lack  of  significance 
between  the  means  of  the  like  word-pairs  that  she  found  in  her  study, 
indicated  that  discrimination  between  like  word-pairs  was  a  relatively 
easy  task.  However,  the  present  investigator  feels,  from  observations 
made  during  the  test  administration,  that  the  results  of  this  subtest 
are  not  always  valid.  Because  of  the  nature  of  the  motor  response, and 
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length  of  the  test,  it  was  noticed  that  a  passive  element  crept  into  the 
administration  of  the  test.  It  was  hard  to  distinguish  whether  the  res¬ 
ponse  to  like  word-pairs  was  actually  a  response,  (hand  kept  in  lap), 
or  whether  the  child  failed  to  raise  his  hand  because  of  inattention 
and  fatigue.  On  several  occasions,  when  the  investigator  suspected 
this  was  happening,  the  tape  was  stopped,  and  calling  the  child  by 
name,  the  examiner  said  "Did  those  two  words  sound  alike  or  different?" 
Many  times  the  children  who  responded  orally  and  correctly  had  not  made 
a  correct  motor  response  to  the  same  item.  It  seems  to  the  investi¬ 
gator  that  perhaps  some  times,  what  was  tabulated  as  a  correct  response 
to  like  word-pairs,  especially  with  the  kindergarten  and  grade  one 
children,  was  no  response  at  all.  Because  of  the  nature  of  the  responses^ 
the  length  of  the  test,  and  observations  made  during  the  testing,  the 
subtest  measuring  differences  between  like  word-pairs  is  a  bit  suspect. 

The  fact  that  the  pattern  of  results  on  this  subtest  does  not  seem  to 
follow,  in  any  particular,  the  general  pattern  of  the  other  subtest 
scores  nor  the  total  score,  also  makes  it  suspect.  However,  an  examin¬ 
ation  of  the  means  of  the  subtest  scores  on  the  like  and  unlike  word- 
pairs  at  each  grade  level,  does  reveal  an  interesting  pattern  (Table 
XVI).  The  mean  of  the  like  word-pairs  at  the  kindergarten  level  is 
1 18.91 , whereas  the  unlike  word-pairs  mean  is  77.58.  At  the  grades  one 
and  two  levels  this  difference  grows  consistently  smaller,  until  at  the 
grade  three  level,  both  means  are  practically  identical.  There  is,  then, 
perhaps  a  difference  in  children's  ability  to  discriminate  like  and 
unlike  word-pairs  in  favor  of  the  like  pairs,  but  this  difference 
progressively  decreases  until  at  the  grade  three  level  children  find 
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like  and  unlike  word-pairs  equally  easy  or  difficult  to  discriminate. 
Articulators  and  Points  of  Articulation 

Scores  on  word-pairs  necessitating  the  use  of  various  articulators 
and  points  of  articulation  were  examined.  The  choice  was  limited  to 
five  types  of  word-pair  comparisons  -  those  including  comparisons  of 
bilabial-velar,  al vealor-palatal ,  al vealor-velar,  alvealor-alvealor 
and  palatal-palatal  sound  positions.  Two  of  these  subtests  measured 
>word-pairs  which  use  the  same  articulator  and  place  of  articulation  in 
each  word  -  alvealor-alvealor  and  palatal -palatal .  The  other  three 
subtests  measured  word-pairs  which  necessitated  the  use  of  articulator 
and  places  of  articulation  at  various  positions  in  the  mouth:  those  most 
widely  separated  -  bilabial-velar,  those  adjoining  each  other  in 
position  -  al veal or-palatal  and  those  separated  by  one  place  of  arti¬ 
culation  -  al vealor-velar. 

All  the  means  on  these  subtests  increased  over  the  grade  levels, 
except  for  the  palatal-palatal  comparison.  On  this  subtest  kindergarten 
children's  mean  score  was  higher  than  the  grade  one  mean,  but  the 
difference  was  not  statistically  significant.  Whereas  the  difference 
in  the  means  on  this  subtest  between  kindergarten  and  grade  two  was  not 
statistically  significant,  the  difference  between  the  means  of  grade  one 
and  two  on  this  subtest  was  significant  at  the  ,05  level. 

The  only  significant  difference  between  kindergarten  and  grade  one 
on  these  five  subtests  was  on  the  subtest  measuring  the  bi labial -velar 
comparison.  For  all  the  other  grade-level  combinations  except  grade 
two  and  three,  there  were  statistically  significant  increases 
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in  the  means  of  these  five  subtests.  That  is,  significant  differences 
occurred  between  the  means  of  kindergarten  and  grade  two,  kindergarten 
and  grade  three,  grades  one  and  two  and  grades  one  and  three.  This  is 
the  same  general  pattern  that  exists  throughout  all  the  subtests  on  the 
Fast-Cosens  Auditory  Discrimination  Test  for  the  total  test  sample. 

Auditory  Memory-Span  Test 

Table  XVII  shows  that  there  were  significant  differences,  at  the 
.01  level,  in  the  means  over  the  four  grade  levels  on  the  auditory 
memory  span  scores. 

An  examination  of  Table  XVIII  reveals  that  on  the  total  test 
score  for  auditory  memory  span  over  the  four  grade  levels,  the  means 
increased  successively,  but  the  differences  were  not  statistically 
significant  over  a  one-year  difference  in  grade  level,  except  between 
grade  one  and  grade  two.  Table  XVIII  also  shows  that  the  differences 
in  the  means  between  kindergarten  and  grade  one,  and  between  grade  two 
and  grade  three  were  not  significant.  However,  the  differences  in  the 
means  over  a  two  or  three  year  span  -  between  kindergarten  and  grade  two, 
kindergarten  and  grade  three,  and  grade  one  and  grade  three,  were 
statistically  significant  at  the  .01  level.  This  seems  to  indicate  some 
developmental  aspects  of  auditory  memory  span,  but  it  seems  to  develop 
at  a  slower  rate  than  auditory  discrimination  at  the  kindergarten-grade 
one  level.  The  difference  in  the  means  between  the  total  auditory 
discrimination  score  in  these  two  grades  was  statistically  significant, 
whereas  their  total  auditory  memory  span  mean  scores  are  not. 

A  further  examination  of  Table  XVIII  also  indicates  that  none  of  the 
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Significant  at  the  .01  level 
Significant  at  the  .05  level 

The  figures  from  which  the  Table  was  compiled  are  found  in  Appendix 
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subtest  mean  scores  on  the  auditory  memory  span  tests  for  kindergarten 
were  significantly  different  from  those  of  grade  one.  Although  there  is 
no  measurement  for  mental  age  in  this  study,  it  seems  that  mental  age 
may  provide  an  explanation  for  the  lack  of  significant  differences 
between  the  means  of  the  kindergarten  and  grade  one  children  on  the 
total  auditory  memory  span  score  and  all  the  auditory  memory  span  sub¬ 
tests. 

The  mean  I.  Q.  for  the  kindergarten  children  was  110.67  and  their 
mean  chronological  age  was  69.02  months.  The  mean  I.  Q.  of  the  grade 
one  children  was  100.25  and  their  chronological  age  81.43  months.  The 
mental  ages  of  the  children  in  these  two  grades  would  be  quite  similar, 
with  the  grade  one  children  having  a  slight  edge  over  the  kindergarten 
group.  If  auditory  memory  span  is  related  to  mental  age,  then  it  is 
probable  that  although  the  grade  one  children  in  this  test  sample 
performed  slightly  better  than  the  kindergarten  children,  there  were  no 
significant  differences  between  the  means  of  the  two  groups,  because 
of  the  similarity  of  mental  ages.  Reid  (1962)  using  a  test  sample  of 
grade  one  children,  found  a  similar  levelling-off  pattern  with  regard 
to  auditory  discrimination  and  its  relationship  to  reading.  However, 
she  found  that  auditory  memory  span  showed  increasing  correlations  with 
reading  results  in  grade  one  (p.  107). 

The  differences  in  the  means  of  all  the  subtests  for  grades  one 
and  two  were  statistically  significant,  except  the  subtest  measuring 
digit  span.  This  is  what  would  be  expected.  The  mean  digit  span  for 
grade  one  pupils  was  4.15  and  for  grade  two  it  was  4.70.  Binet  men¬ 
tions  lh  to  10  years  as  the  age  limits  for  children  possessing  an 
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auditory  memory  span  for  four  to  five  digits  (McNemer,  1942,  pp.  91, 

93).  The  mean  age  for  grade  one  children  in  this  test  sample  was  81.43 
months  or  6.78  years.  For  the  grade  two  children,  the  age  mean  was 
93.14  months  or  7.76.  These  children  would  be  expected  to  possess  a 
similar  auditory  memory  span  for  digits. 

Auditory  memory  span  subtest  scores  are  significantly  related 
to  intelligence  at  the  grades  one,  two  and  three  levels  (see  Table  XXII, 
page  128)  .  Tables  II  and  III  show  that  the  mean  I.  Q.  scores,  and 
the  range  of  scores,  for  grade  one  and  grade  two,  were  quite  similar. 
However,  the  mean  age  difference  between  these  two  grades  was  11.71 
months.  Consequently,  the  mental  ages  of  these  two  groups  would  differ 
more  than  their  I,  Q.  means.  Thus,  it  may  be  mental  age,  rather  than 
intelligence,  which  is  the  important  factor  affecting  the  development 
of  auditory  memory  span. 

At  the  grade  two  level,  auditory  memory  span  abilities  seem  to 
develop  rapidly  beyond  the  grade  one  performance.  It  is  at  this  same 
level,  grade  two,  that  the  sentence  span  mean  score  increases  con¬ 
siderably  over  the  grade  one  score,  but  is  not  significantly  different 
from  the  grade  three  score.  Grade  two,  then,  seems  to  be  the  grade 
level  at  which  a  utilization  of  auditory  memory  span  abilities  would 
be  most  beneficial  to  learning. 

Auditory  Acuity 

An  examination  of  Table  XIX  reveals  that  there  were  no  statisti¬ 
cally  significant  differences  over  the  grade  levels  for  any  of  the 
auditory  acuity  variables. 
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A  study  of  the  grade  means  in  Table  XX  indiates  that  there  was  a 
progressive  increase  in  hearing  acuity  from  kindergarten  to  grade  three. 
At  all  grade  levels  the  means  for  the  threshold  in  the  good  ear  were 
close  to  fifteen  decibels,  the  terminal  point  in  the  auditory  acuity 
test.  For  the  poor  ear,  however,  none  of  the  means  at  any  of  the  grade 
levels  were  close  to  fifteen  decibels.  The  smallest,  which  was  at  the 
grade  three  level,  was  16.33  decibels.  The  difference  between  this  mean 
and  that  of  the  kindergarten  mean  approached  significance  at  the  .07 
level.  All  primary  children  seem  to  be  not  significantly  different 
when  inadequate  auditory  acuity  is  considered.  This  inadequacy  tends 
toward  normal  as  the  child  progresses  through  the  primary  grades.  How¬ 
ever,  during  this  time  the  basics  for  achievement  in  reading,  including 
phonic  skills,  are  being  taught,  and  primarily  through  the  auditory 
mode.  By  grade  three,  when  auditory  acuity  begins  to  approach  normality 
it  is  too  late  for  some  children,  who  have  missed  important  lessons  in 
reading,  solely  because  of  inadequate  auditory  acuity,  to  overcome  the 
handicap  without  remedial  reading  instruction. 

Summary 

Children  in  kindergarten,  grades  one,  two  and  three  differed 
significantly  in  their  ability  to  make  auditory  discrimination  as 
measured  by  the  total  test  score  and  all  the  subtest  scores  on  the 
Fast-Cosens  Auditory  Discrimination  Test.  However,  the  differences 
between  the  means  of  the  grade  two  and  three  children  were  not 
statistically  significant  for  the  total  test  score  nor  for  any  of  the 
subtest  scores.  This  seems  to  indicate  a  levelling-off  in  auditory 
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The  figures  from  which  the  Table  was  compiled  are  found  in  Appendix 
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discrimination  abilities  in  grade  three. 

The  differences  between  the  means  of  the  kindergarten  and  grade 
one  children  were  statistically  significant  for  the  total  test  score 
and  nine  of  the  subtests,  but  for  the  other  ten  subtests  measured  by 
the  Fast-Cosens  Auditory  Discrimination  Test  the  differences  between 
the  means  of  kindergarten  and  grade  one  children  were  not  statistically 
significant.  This  lack  of  significant  differences  between  the  means 
of  the  kindergarten  and  grade  one  children  on  fifty  per  cent  of  the 
auditory  discrimination  subtests  may  be  due  to  the  fact  that  the 
kindergarten  children,  though  younger,  were  more  intelligent  than  the 
grade  one  children.  The  mental  ages  of  the  two  groups  would  be  some¬ 
what  similar.  Perhaps  mental  age  is  a  factor  on  subtests  which  showed 
no  significant  differences  in  the  means  of  the  two  groups. 

The  most  significant  differences  occurred  between  the  means  of 
grades  one  and  two,  between  kindergarten  and  grade  two,  between  kinder¬ 
garten  and  grade  three,  and  between  grade  one  and  grade  three. 

Between  grades  one  and  two,  the  differences  in  the  means  were 
statistically  significant  for  the  total  score  and  for  all  the  subtest 
scores,  except  like  word-pairs  and  the  glide-glide  contrast.  The  many 
statistically  significant  differences  between  the  subtest  means  at  the 
grades  one  and  two  level  seems  to  suggest  that  the  greatest  development 
in  auditory  discrimination  abilities  takes  place  in  grade  two. 

The  differences  in  the  means  between  kindergarten  and  grade  one 
were  not  statistically  significant  on  subtest  scores  measuring  voice¬ 
less  sounds,  nor  on  those  measuring  initial  and  medial  position  of 


sounds  in  words. 
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Between  no  grade  levels  were  the  mean  scores  for  like  word- 
pairs  statistically  different,,  The  mean  scores  for  like  word-pairs 
at  all  four  grade  levels  were  very  similar,  and  at  the  grades  one,  two 
and  three  level,  almost  identical. 

The  general  pattern  of  performance  on  the  Fast-Cosens  Audi tory 
Discrimination  Test  for  the  test  sample  seemed  to  be  that  the  most 
significant  differences  occurred  between  the  means  of  grades  one  and 
two,  while  fewer  differences  were  found  between  the  grade  two  and  three 
level s. 

Over  the  four  grade  levels  there  were  significant  differences  in 
the  means  for  the  total  Auditory  Memory  Span  Test  score  and  for  all  the 
subtests.  Similar  to  the  results  for  the  auditory  discrimination  test, 
there  were  no  significant  differences  between  the  means  of  the  grades 
two  and  three  children  on  the  total  auditory  memory  span  score  nor  any 
of  the  subtestSo 

Whereas  on  the  auditory  discrimination  test  there  were  signifi¬ 
cant  differences  between  the  means  of  the  total  score  and  between  means 
on  one-half  of  the  auditory  discrimination  subtests  at  the  kindergarten 
and  grade  one  level,  this  pattern  did  not  result  when  the  total  auditory 
memory  span  score  or  any  of  the  subtest  scores  were  considered.  Since 
the  kindergarten  children  were  younger,  but  had  higher  I.  Q.'s  than  the 
grade  one  children,  the  mental  ages  of  the  two  grades  would  be  somewhat 
similar.  It  may  be  that  mental  age  is  an  important  factor  in  auditory 
memory  span  abilities  which  would  account  for  the  lack  of  significant 
differences  in  the  means  between  the  kindergarten  and  grade  one  child¬ 


ren. 


. 
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Although  the  means  of  the  auditory  acuity  measure  decreased  from 
kindergarten  to  grade  three,  the  differences  were  not  significant 
between  any  grades, 

III.  TWO-WAY  ANALYSIS  OF  VARIANCE 

A  two-way  analysis  of  variance  was  used  to  test  for  interaction 
between  sex  and  grade  on  both  the  total  scores  of  the  Fast-Cosens 
Audi tory  Pi scrimi nation  Test  and  the  total  scores  of  the  Audi tory 
Memory  Span  Test.  This  same  procedure  was  also  used  to  determine 
whether  there  was  any  significant  main  effect  due  to  sex,  on  the  Fast- 
Cosens  Audi tory  Pi scrimi nati on  total  test  score  and  the  total  score  of 
the  Auditory  Memory  Span  Test, 

Fast-Cosens  Auditory  Piscrimination  Test 

The  lines  plotted  in  Figure  5  depict  the  mean  total  scores  of  the 
boys  and  girls  at  each  grade  level  on  the  Fast-Cosens  Auditory 
Piscrimination  Test.  Results  of  the  two-way  analysis  of  variance  in¬ 
dicated  that  there  was  no  significant  interaction  between  grade  and 
sex  on  the  results  of  this  test.  The  findings  of  Oberg's  study  (1970, 
p.  130)  also  showed  no  significnat  interaction  between  these  variables 
and  auditory  discrimination  abilities. 

Figure  5  illustrates  that  at  the  kindergarten  and  grade  three 
levels,  the  mean  score  for  the  boys  was  higher  than  the  mean  score  for 
the  girls  at  these  two  grade  levels.  At  the  grade  one  and  two  levels, 
the  boys'  mean  scores  were  lower  than  the  mean  scores  for  the  girls. 
Although  none  of  these  differences  were  significant  at  any  grade  level. 
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FIGURE  5 

MEAN  SCORES  ON  THE  FAST-COSENS  AUDITORY  DISCRIMINATION  TEST 
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it  is  interesting  to  note  that  at  the  kindergarten  and  grade  three 
levels  the  boys  mean  I.  Q.  scores,  as  shown  in  Table  II,  Chapter  III, 
were  lower  than  the  girls',  whereas  at  the  grade  one  and  two  levels 
where  the  boys  scored  lower  on  the  auditory  discrimination  test,  the 
mean  I.  Q.  scores  for  the  boys  were  higher  than  those  of  the  girls. 

This  relationship,  although  not  significant,  seems  to  further  establish 
the  fact  that  I.  Q.  and  ability  to  make  auditory  discrimination  of 
speech  sounds  are  not  closely  related. 

Results  of  the  two-way  analysis  of  variance  also  indicated  that 
there  was  no  significant  main  effect  due  to  sex  in  this  study.  The 
difference  in  the  performance  between  girls  and  boys  in  the  test  sample, 
on  the  auditory  discrimination  test,  was  not  significant. 

Auditory  Memory  Span  Test 

Figure  6  indicates  the  mean  total  scores  of  the  boys  and  girls, 
at  each  grade  level,  on  the  Auditory  Memory  Span  Test.  The  two-way 
analysis  of  variance  revealed  that  there  was  also  no  significant  inter¬ 
action  between  grade  and  sex  on  the  results  of  this  test. 

An  examination  of  Figure  6  shows  that  the  pattern  of  the  mean 
scores  for  boys  and  girls  at  the  kindergarten,  grade  two  and  three 
levels  on  the  Auditory  Memory  Span  Test  was  directly  contrary  to  the 
pattern  found  on  the  auditory  discrimination  test  for  boys  and  girls 
at  these  grade  levels.  The  boys  scored  lower  than  the  girls  at  the 
kindergarten  and  grade  three  level  and  higher  at  the  grade  two  level 
on  the  Auditory  Memory  Span  Test.  At  the  grade  one  level,  the  mean 


score  for  the  boys  was  lower  than  for  the  girls,  as  it  was  on  the 
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MEAN  SCORES  ON  THE  AUDITORY  MEMORY  SPAN  TEST  BY  GRADE  AND  SEX 
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auditory  discrimination  test  also* 

The  largest  difference  between  the  performance  of  the  girls  and 
boys  on  the  Auditory  Memory  Span  Test,  occurred  at  the  kindergarten  and 
grade  two  level,  as  can  be  seen  by  examining  Figure  6. 

The  kindergarten  boys  who  scored  lower  than  the  kindergarten 
girls,  also  possessed  a  lower  I,  Q.  than  these  girls  did.  The  grade  two 
boys,  who  scored  higher  than  the  girls  at  that  grade  level,  had  a  higher 
mean  I.  Q.  score  than  the  grade  two  girls.  Although  none  of  these  dif¬ 
ferences  were  statistically  significant,  the  results  seem  to  indicate 
that  intelligence  is  a  more  prominent  factor  in  auditory  memory  span 
abilities  than  it  is  in  the  ability  to  make  auditory  discrimination  of 
speech  sounds. 

Two-way  analysis  results  also  indicated  no  significant  main 
effect  due  to  sex  on  the  auditory  memory  span  scores.  The  differences 
in  achievement  between  boys  and  girls  on  the  total  Auditory  Memory 
Span  Test  were  not  statistically  significant. 

Summary 

When  total  scores  were  considered,  the  two-way  analysis  of 
variance  showed  no  interaction  between  sex  and  grade,  nor  any  significant 
main  effect  due  to  sex,  on  either  the  Fast-Cosens  Auditory  Discrimination 
Test  or  the  Auditory  Memory  Span  Test. 
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CHAPTER  V 


RELATIONSHIP  OF  AUDITORY  DISCRIMINATION  AND 
AUDITORY  MEMORY  SPAN  VARIABLES 

In  the  previous  chapter,  the  performance  by  the  pupils  in  the 
test  sample  of  this  study  on  the  various  auditory  memory  span  and 
auditory  discrimination  measures  has  been  discussed.  This  chapter  is 
designed  to  show  how  auditory  memory  span  (total  auditory  memory  span 
scores  and  subtest  scores)  relate  to  the  total  auditory  discrimination 
scores  and  to  scores  within  the  various  categories  into  which  the 
auditory  discrimination  items  were  divided.  The  various  categories 
investigated  were  sound  contrasts,  voiced  and  voiceless  contrasts,  like 
and  unlike  word-pairs,  the  position  of  the  sound  in  the  word  in  which 
it  occurs,  and  the  point  of  articulation  at  which  the  sound  is  produced. 

Tables  have  been  arranged  to  show  data  on  the  relationships  be¬ 
tween  the  variables  indicated  above,  and  these  data  are  analyzed  and 
explained. 

Correlation  coefficients  were  used  to  determine  the  relationship 
between  auditory  discrimination  and  auditory  memory  span,  at  each  of  the 
four  grade  levels  and  for  the  total  test  sample. 

I.  RELATIONSHIP  BETWEEN  INDEPENDENT  VARIABLES  AND  CRITERIA 
VARIABLES,  AUDITORY  DISCRIMINATION  AND  AUDITORY 

MEMORY  SPAN 

Other  possible  variables  which  may  affect  the  relationship  between 
auditory  discrimination  and/or  auditory  memory  span  were  also  examined 
and  correlation  coefficients  between  auditory  discrimination,  auditory 


. 
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memory  span  and  each  of  these  variables  were  also  determined  for  each 
grade  level  and  for  the  total  group.  These  correlations  are  shown  in 
Tables  XXI  and  XXII. 

An  examination  of  these  tables  reveals  that  auditory  discrimin¬ 
ation  correlated  significantly  with  auditory  memory  span  at  each  grade 
level  and  also  for  the  entire  test  sample. 

Intelligence  correlated  significantly  with  auditory  memory  span 
and  auditory  discrimination  at  the  grade  three  level,  and  with 
auditory  memory  span  only  at  the  grade  one  and  two  levels.  The  cor¬ 
relations  between  these  variables  were  not  significant  for  the  total 
group. 

Oberg  (1970)  found  that  auditory  discrimination  correlated  sig¬ 
nificantly  with  intelligence  at  all  the  grade  levels,  except  grade  one, 
and  concluded  that  pupils  with  higher  intelligence  performed  sig¬ 
nificantly  better  on  the  Fast-Cosens  Auditory  Pi scrimi nati on  Test  than 
did  pupils  with  lower  intelligence  (p.  113),  However,  results  of  the 
present  study  seem  to  indicate  that  auditory  discrimination  is  not 
significantly  related  to  intelligence,  except  at  the  grade  three  level. 
The  grade  three  pupils  were  also  the  ones  who  possessed  the  lowest 
intelligence  scores  in  the  test  sample.  The  lowest  correlation  be¬ 
tween  auditory  discrimination  and  intelligence  in  the  present  study  was 
at  the  kindergarten  level,  which  was  the  group  possessing  the  highest 
mean  I.  Q.  score.  Auditory  discrimination,  then,  does  not  seem  to  be 
significantly  related  to  intelligence  in  this  study.  This  conclusion 
is  also  supported  by  evidence  from  studies  of  Durrell  and  Murphy  (1953, 
p.  556);  Wepman  (1959-60,  p,  326);  Harrington  and  Durrell  (1955,  p. 
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p.  380);  Goetzinger,  Dirks  and  Bond  (1960,  p.  134);  Deutsch  (1964, 
p.  285). 

Auditory  memory  span,  however,  seems  to  be  a  factor  of  intelli¬ 
gence  and  is  significantly  related  to  I.  Q.  at  the  grade  one,  two  and 
three  levels.  At  the  kindergarten  level,  auditory  memory  span  does 
not  show  a  high  relationship  to  intelligence.  As  stated  above,  and 
shown  in  Table  II  (Chapter  III),  this  was  the  group  with  the  highest 
mean  I.  Q.  score  -  14.8  points  above  the  grade  three  mean,  14.3  above 
the  grade  two  mean,  and  10.4  above  the  grade  one  mean.  For  the  total 
group,  also,  auditory  memory  span  is  not  significantly  related  to  in¬ 
telligence.  Although  it  appears  that  intelligence  bears  a  higher 
relationship  to  auditory  memory  span  than  it  does  to  auditory  discrim¬ 
ination,  it  could  be  that  mental  age  is  a  more  important  variable  in 
this  relationship.  Kindergarten  children  had  the  highest  mean  I.  Q. 
scores  among  the  four  grade  levels,  yet  their  scores  on  auditory 
memory  span  and  auditory  discrimination  were  the  lowest.  Thus  intel¬ 
ligence  by  itself,  does  not  appear  to  be  the  crucial  factor.  There 
was  no  measure  of  mental  age  in  this  study,  however,  and  thus  its 
relationship  to  either  auditory  memory  span  or  auditory  discrimination 
could  not  be  calculated. 

When  correlations  for  the  total  group  were  examined,  it  was  found 
that  chronological  age  is  related  to  both  auditory  discrimination  and 
auditory  memory  span  at  the  .01  level  of  significance.  However,  this 
relationship  did  not  seem  to  be  apparent  within  grade  levels  - 
possibly  because  of  the  small  spread  in  age  scores  within  grade  groups. 
In  fact,  except  at  the  kindergarten  level,  both  auditory  discrimination 
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and  auditory  memory  span  correlated  negatively,  but  not  significantly, 
with  chronological  age.  The  older  children  in  each  grade  seemed  not  to 
do  as  well  on  the  auditory  discrimination  and  auditory  memory  span  tests 
as  the  younger  children  in  the  same  grade  did.  In  the  total  test  sample 
however,  the  older  children  did  significantly  better  on  both  auditory 
discrimination  and  auditory  memory  span  than  did  the  younger  ones.  In 
the  total  test  sample,  the  age  span  would  be  greater  and  differences 
would  have  a  much  better  chance  to  be  manifested.  Both  auditory  dis¬ 
crimination  and  auditory  memory  span  seem  to  be  more  closely  related 
to  chronological  age  than  to  intelligence  for  the  total  group,  in¬ 
dicating  that  both  the  ability  to  make  auditory  discrimination,  and 
auditory  memory  span  are  factors  of  maturation  and  development.  This 
seems  to  agree  with  Oberg's  statement  (1970,  p.  116)  that  the  older 
children  tended  to  make  higher  scores  than  the  younger  ones  on  the 
auditory  discrimination  test.  It  also  lends  more  evidence  to  the  pos¬ 
sibility  of  relationship  between  mental  age  and  the  auditory  variables, 
assuming  that  mental  age  is  dependent  on  I.  Q.  and  chronological  age. 

The  negative  correlation  between  speech  threshold  in  the  poor 
ear  with  both  auditory  discrimination  and  auditory  memory  span  scores 
was  statistically  significant  for  the  total  group,  but  not  at  any  of 
the  grade  levels.  A  negative  correlation  is  what  would  be  expected.  As 
the  speech  threshold  rose,  due  to  lack  of  acuity,  the  auditory  dis¬ 
crimination  and  auditory  memory  span  scores  decreased.  The  implication 
is  that  if  the  children  cannot  hear  the  words  they  can  neither  dis¬ 
criminate  nor  remember  them.  Because  of  the  control  for  acuity  built 
into  the  study,  it  would  be  expected  that  these  differences  would  be  too 
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small  to  be  manifested  at  each  grade  level . 

The  difference  between  the  thresholds  in  the  good  and  poor  ear 
was  also  statistically  significant  when  correlated  with  both  auditory 
discrimination  and  auditory  memory  span  scores  for  the  total  group,  but 
not  at  individual  grade  levelSc  This  also  was  a  negative  correlation 
and  further  indicates  that  auditory  acuity  is  related  to  auditory  dis¬ 
crimination  and  auditory  memory  span.  This  is  an  interesting  finding 
for  it  shows  that  when  a  discrepancy  exists  between  the  speech 
thresholds  of  both  ears,  the  test  scores  on  both  auditory  discrimin¬ 
ation  and  auditory  memory  span  diminish.  This  relationship  reveals  the 
importance  of  adequate  hearing  in  both  ears,  and  of  not  relying  on  the 
good  ear  to  compensate  fully  for  the  lack  of  acuity  in  the  poor  ear. 

II  RELATIONSHIP  BETWEEN  AUDITORY  DISCRIMINATION  AND 
AUDITORY  MEMORY  SPAN,  PARTIALLING  OUT 
INTELLIGENCE  AND  ACUITY 

Auditory  discrimination  was  shown  to  be  significantly  related  to 
auditory  memory  span  at  all  grade  levels,  and  for  the  entire  test 
sample.  In  order  to  determine  the  extent  of  this  relationship,  an 
APL  program  was  designed  to  correlate  auditory  discrimination  and 
auditory  memory  span  at  each  grade  level,  and  for  the  entire  group, 
partial! ing  out  the  effects  of  two  apparently  important  variables  - 
intelligence  and  auditory  acuity.  Table  XXIII  shows  the  correlations 
obtained  when  intelligence  and  acuity  are  partial  led  out  together. 

It  also  shows  the  relationship  when  intelligence  and  acuity  are 
partialled  out  singly. 


ti>  t  K'  9Hv  *n  r 

«  :  V  .  (.  9  »  .  ;  (A 

KJryofi  ^oJrbus  tms  sDnsgrf  fsJiif 


132 


TABLE  XXIII 


CORRELATIONS  BETWEEN  AUDITORY  DISCRIMINATION  AND 
AUDITORY  MEMORY  SPAN  WITH  PARTIAL  CONTROL  FOR 
INTELLIGENCE  AND  ACUITY 


Grade 

Partial  ling  out 

I .Qo  and  Acuity 

Partial  ling  out 
I.Q.  only 

Partial  ling  out 
Acuity  only 

Kindergarten 

0.298 

0,326 

0.368* 

Grade  one 

0.379* 

0.380* 

0.427* 

Grade  two 

0,277 

0.340 

0.403* 

Grade  three 

0,245 

0.246 

0.425* 

Total  group 

0.609** 

0,611** 

0.584** 

**  Significant  at  the  .01  level 
*  Significant  at  the  .05  level 


An  examination  of  Table  XXIII,  and  a  comparison  of  the  correlations 
obtained  here  with  the  correlations  between  auditory  discrimination  and 
auditory  memory  span  in  Tables  XXI  and  XXII,  indicates  that  when  in¬ 
telligence  and  acuity  are  partialled  out  together,  the  only  correlations 
between  auditory  discrimination  and  auditory  memory  span  that  remain 
statistically  significant  are  those  at  the  grade  one  level  and  for  the 
total  group.  Thus  for  the  total  group  and  for  pupils  at  the  grade  one 
level,  it  seems  that  the  two  auditory  variables  are  very  highly  related. 

When  only  intelligence  is  partialled  out,  the  correlations  at  the 
kindergarten ,  grade  two  and  three  levels  are  of  the  same  magnitude  as 
when  both  variables,  intelligence  and  acuity,  are  partialled  out 
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together.  It  seems  then,  that  at  the  kindergarten ,  grade  two  and  three 
levels,  the  significant  relationship  between  auditory  discrimination 
and  auditory  memory  span  is  dependent  on  the  I.  Q,  variable.  From 

previous  discussion  in  this  chapter,  it  appears  that  auditory  memory 

span  is  more  highly  related  to  intelligence  than  is  auditory  dis¬ 
crimination, 

A  careful  attempt  was  made  to  control  for  acuity  in  the  design  of 

this  study,  as  explained  in  Chapter  III.  To  check  the  effectiveness  of 

this  control,  the  acuity  variable  was  partialled  out  alone.  As  might 
be  expected,  because  of  the  rigid  control,  acuity  did  not  operate  as  a 
variable  in  this  study.  This  can  be  seen  by  inspecting  the  correlations 
in  the  last  columns  of  Tables  XXI,  XXII,  and  XXIII.  The  correlations 
between  auditory  discrimination  and  auditory  memory  span  in  Tables  XXI 
and  XXII  are  almost  identical  with  those  in  Table  XXIII,  with  acuity 
partialled  out.  This  is  a  good  indication  that  acuity  was  well  con¬ 
trolled  for  in  the  study.  Each  child,  whether  or  not  he  had  adequate 
auditory  acuity,  was  given  an  equal  chance  on  the  auditory  discrim¬ 
ination  and  auditory  memory  span  tests.  It  also  seems  to  indicate 
that  increasing  the  sound  volume  to  at  least  forty  decibels  above  the 
speech  reception  threshold,  is  a  definite  assistance  to  children  with 
inadequate  auditory  acuity  in  helping  them  discriminate  similar  speech 

sounds. 

Summary 

Auditory  memory  span  was  significantly  related  to  auditory  dis¬ 
crimination  for  the  total  group  and  at  each  grade  level  within  the 
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sample.  While  auditory  memory  span  correlated  significantly  with  in¬ 
telligence  at  the  grades  one,  two  and  three  levels,  auditory  discrim¬ 
ination  and  intelligence  correlated  significantly  only  at  the  grade 
three  level.  When  the  intelligence  factor  was  partialled  out,  the 
auditory  discrimination  and  auditory  memory  span  relationship  remained 
significant  at  the  grade  one  level  and  for  the  total  group.  Thus  a 
definite  relationship  between  these  variables  seems  to  exist.  Since 
auditory  memory  span  and  auditory  discrimination  correlated  signifi¬ 
cantly  with  chronological  age  for  the  total  group,  and  since  older 
pupils  performed  better  on  the  auditory  variables  than  the  younger 
pupils,  even  though  the  latter  had  higher  intelligence  scores,  it  may 
be  that  mental  age,  or  maturation  based  on  chronological  age  and  in¬ 
telligence,  is  an  important  factor  in  the  development  of  the  auditory 
variables. 

Acuity  was  controlled  for  in  the  design  of  this  study  by  giving 
each  student  an  equal  chance,  in  terms  of  decibel  level  above  their 
speech  threshold,  of  hearing  the  test  items  and  consequently  there  was 
a  low  relationship  between  acuity  and  auditory  memory  span  and  auditory 
discrimination.  Findings  of  the  study  also  showed  that  when  a  dis¬ 
crepancy  exists  between  the  acuity  levels  of  both  ears,  the  individual 
is  at  a  disadvantage  in  discriminating  words  spoken  to  him. 
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III.  CORRELATIONS  OF  FAST-COSENS  AUDITORY  DISCRIMINATION 
SUBTESTS  WITH  AUDITORY  MEMORY  SPAN  TEST 

Sound  Contrasts 

An  examination  of  Table  XXIV  reveals  that  the  seven  subtests  on 
the  Fast-Cosens  Audi tory  Discrimination  Test  measuring  sound  contrasts 
correlated  significantly  at  the  ,01  level  with  the  total  auditory  memory 
span  score  and  with  scores  on  each  of  the  subtests  on  the  Auditory 
Memory  Span  Test-  This  seems  to  indicate  that  for  the  total  test 
sample  of  133  primary  grade  children,  the  ability  to  auditorily 
discriminate  speech  sounds  is  significantly  related  to  their  auditory 
memory  span  ability.  However,  when  this  relationship  is  examined  with¬ 
in  the  various  grade  levels  (see  Table  XXV)  the  relationship  is  not  so 
consistent. 

At  all  the  grade  levels,  except  grade  three,  the  fricative- 
affricate  contrast  was  significantly  related  to  the  total  auditory 
memory  span  score.  In  both  the  Oberg  study  (1970,  p,  77)  and  the 
present  study  (Table  VII)  the  fricati ve-affricate  comparison  for  grade 
three  children  was  neither  a  difficult  nor  an  easy  comparison,  but  one 
which  ranged  midway  between  the  most  and  least  difficult  of  the  sound 
contrasts.  At  the  grade  one  and  two  levels,  the  fricative-affricate 
comparison  is  significantly  related  to  all  the  auditory  memory  span 
subtests  as  well  as  to  the  total  auditory  memory  span  score.  Pupils  at 
these  grade  levels  also  found  the  fricative-affricate  contrast  one  of  the 
most  difficult  to  discriminate. 

At  the  kindergarten  level  in  this  study,  the  fricative-affricate 
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CORRELATIONS  OF  SOUND  CONTRASTS  ON  THE  FAST-COSENS  AUDITORY  DISCRIMINATION  TEST  WITH  AUDITORY 

MEMORY  SPAN  TEST  SCORES  FOR  THE  TOTAL  GROUP 
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TABLE  XXV 

CORRELATIONS  OF  SOUND  CONTRASTS  ON  THE  FAST-COSENS 
AUDITORY  DISCRIMINATION  TEST  WITH  AUDITORY  MEMORY  SPAN"  TEST  SCORES 
FOR  KINDERGARTEN,  GRADES  ONE,  TWO  AND  THREE 


Sound 

Contrast 

Grade 

Level 

Aud.Mem. 
Span  for 
Digits 

Aud.Mem. 
Span  for 
Syllables 

Aud.Mem. 
Span  for 
Sentences 

Total  Aud 
Mem.  Span 
Score 

pri  r  -/Iff 

K 

0.383* 

0.188 

0.292 

0.342* 

1 

0.506** 

0.581** 

0,449** 

0.593** 

2 

0.403** 

0.347* 

0.515** 

0.493** 

3 

0.347* 

0.229 

0.227 

0.312 

Stop-Fric. 

K 

0.106 

0.257 

0,320 

Q.  309 

1 

0.453** 

0.282 

0.273 

0.370* 

2 

0.487** 

0.391* 

0.565** 

Cj.  557** 

3 

0,396* 

0.366* 

0.280 

q.407* 

Fric.-Fric, 

K 

0.100 

0.225 

0.390* 

0.342* 

1 

0,440** 

0.295 

0.292 

0,386* 

2 

0,242 

0.225 

0.227 

0.258 

3 

0.064 

0.077 

0.234 

0.191 

Stop-Stop 

K 

0,118 

0.250 

0.442** 

0.388** 

1 

0.304 

0.184 

0.267 

0.305 

2 

0.225 

0.072 

0.212 

0.100 

3 

0,136 

0.178 

0.308 

0.291 

Nasal -Nasal 

K 

0,058 

0.136 

0.312 

0.255 

1 

0,315 

0.329 

0.475** 

0.490** 

2 

0,202 

0,010 

0.254 

0.195 

3 

0.237 

0.423** 

0.566** 

0.567** 

Glide-Lateral 

K 

0.258 

0.241 

0.344* 

0.359* 

1 

0.322 

0.205 

0.215 

0.280 

2 

0.158 

0.164 

0.240 

0.222 

3 

0.396** 

0.424** 

0.275 

0.424** 

Glide-Glide 

K 

0.111 

0.277 

0.253 

0.274 

1 

-0,104 

0.018 

0.051 

0.031 

2 

0,272 

0.001 

0.289 

0.231 

3 

0.433** 

0.336* 

0.237 

0.378* 

**  Significant 

at 

the 

.01 

level 

Aff. 

=  Affricate 

*  Significant 

at 

the 

.05 

level 

Fric. 

=  Fricative 

• 
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sound  contrast  was  relatively  easy.  Correlations  between  this  sound 
contrast  and  auditory  memory  span  for  digits  subtest,  and  the  total 
auditory  memory  span  score  were  also  significant  at  this  grade  level. 

At  the  grade  one  and  two  levels  the  fricative-affricate  comparison 
seemed  much  more  closely  related  to  auditory  memory  span  than  at  the 
other  grade  levels.  As  stated  previously,  these  two  grade  levels  found 
this  contrast  one  of  the  most  difficult.  It  could  be  that  because 
they  found  it  difficult  to  remember  they  found  it  difficult  to  dis¬ 
criminate. 

The  stop-fricative  contrast  was  related  to  the  total  auditory 
memory  span  score,  and  to  all  the  auditory  memory  subtests  at  the  grade 
two  level.  Correlations  between  these  variables  (except  between  stop- 
fricative  contrasts  and  sentence  memory  span  score)  were  also  signi¬ 
ficant  at  the  grade  three  level.  In  the  present  study  (Table  V 11 ) ,  the 
stop-fricative  contrast  was  the  easiest  contrast  for  the  grade  two 
children  to  discriminate.  This  was  also  true  of  the  Oberg  study.  This 
contrast  was  also  one  of  the  easiest  for  grade  three  children.  Perhaps 
they  find  it  easy  to  discriminate  this  contrast  because  they  find  it 
easy  to  remember. 

At  the  kindergarten  level,  in  both  the  Oberg  study  ( p . 77 )  and  the 
present  study  (Table  VI 1 )  the  stop-fricative  contrast  was  neither  one 
of  the  most  difficult  nor  one  of  the  easiest  sound  contrasts  for  the 
children  at  this  grade  level  to  discriminate.  This  might  account  for 
its  low  relationship  to  auditory  memory  span.  At  the  grade  one  level, 
however,  where  the  stop-fricative  contrast  was  also  of  mid-difficulty, 
the  sounds  on  this  subtest  correlated  significantly  with  the  total 
auditory  memory  span  score  and  with  the  auditory  memory  span  for  digits. 
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The  fricative-fricative  sound  constrast  was  related  to  the  total 
auditory  memory  span  score  at  the  kindergarten  and  grade  one  level,  but 
there  were  no  significant  relationships  at  all  at  the  grade  two  and 
three  levels  on  this  sound  contrast  and  any  of  the  auditory  memory  span 
scores. 

Although  kindergarten  and  grade  one  children  found  this  contrast 
neither  the  most  difficult  nor  the  easiest,  their  mean  scores  were  much 
lower  on  this  subtest  than  those  of  grade  two  and  three  children.  The 
difference  between  the  means  of  kindergarten  and  grade  one  children, 
between  kindergarten  and  grade  two  children,  and  between  grade  one  and 
grade  two  children,  were  statistically  significant  at  the  .01  level 
(see  Table  XVI,  Chapter  IV),  but  the  difference  between  the  means  of  the 
grade  two  and  three  children  was  not  significant.  Table  VII,  Chapter 
IV  reveals  that  58.74%  of  the  fricative-fricative  contrasts  were  res¬ 
ponded  to  correctly  by  kindergarten  children,  while  71.72%  of  the  con¬ 
trasts  were  answered  correctly  by  the  grade  one  children.  The  percen¬ 
tages  of  correct  responses  of  grade  two  and  three  children  were  85.91% 
and  92.31%,  respectively ,  for  the  fricative-fricative  contrasts. 
Kindergarten  and  grade  one  children  may  score  much  lower  because  they 
cannot  remember  the  contrasts,  and  consequently  find  it  difficult  to 
discriminate  them.  Grade  two  and  three  children  found  the  fricative- 
fricative  comparison  neither  difficult  nor  easy,  but  midway  in  order  of 
difficulty  (see  Table  VII)  and  the  correct  discrimination  of  this  sound 
contrast  for  these  children  does  not  seem  to  be  related  to  auditory 
memory  span. 

A  further  examination  of  Table  XXV  reveals  that  only  at  the 
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kindergarten  level  were  stop-stop  contrasts  related  to  total  auditory 
memory  span  score,  and  the  memory  span  for  sentences  subtest.  At  the 
grade  one,  two  and  three  levels  there  were  no  significant  relationships 
between  the  ability  to  discriminate  stop-stop  contrasts  and  auditory 
memory  span  abilities.  In  both  the  Oberg  study  (p.  77)  and  the  present 
study  (Table  VII),  stop-stop  contrasts  were  one  of  the  most  difficult 
sound  contrasts  in  the  auditory  discrimination  test  for  all  grade 
levels  and  for  the  total  test  sample.  It  ranked  first  in  difficulty 
for  the  total  group,  and  for  kindergarten ,  grades  one  and  two.  It 
ranked  second  in  difficulty  for  grade  three.  Auditory  memory  span  does 
not  seem  to  be  related  to  this  inability  to  discriminate  stop-stop 
contrasts  within  grade  levels,  except  for  kindergarten  pupils.  However, 
the  ability  to  discriminate  stop-stop  contrasts  correlated  with  auditory 
memory  at  the  .01  level  of  significance  for  the  total  group  (Table  XXIV). 

It  is  interesting  to  note  that  auditory  acuity  in  the  poor  ear, 
and  the  difference  in  the  speech  reception  threshold  of  the  two  ears,  is 
significantly  related  to  the  discrimination  of  the  stop-stop  contrast, 
at  the  .02  level  of  significance,  for  the  total  group.  At  the  grade  one 
and  three  levels,  and  for  the  total  group,  the  stop-stop  contrasts  are 
also  related  to  intelligence  at  the  .05  level  of  significance,  and  to 
chronological  age  at  the  .01  level  for  the  total  group*  The  difficulty 
that  all  the  children  have  with  the  stop-stop  contrast  discrimination 
may  be  explained  in  terms  of  speech  reception  threshold,  chronological 
age  and  intelligence,  rather  than  in  terms  of  auditory  memory  span. 

The  nasal-nasal  contrast  was  the  most  difficult  contrast  at  the 
grade  three  level.  It  was  also  at  this  grade  level  that  the  highest 


*  See  Appendix  D 
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correlations,  between  scores  on  this  sound  contrast  and  auditory 
memory  span  scores,  occurred.  Thus  it  appears  that  for  this  group  of 
children,  auditory  memory  span  is  a  significant  factor  in  determining 
how  well  they  can  discriminate  speech  sounds  which  they  hear.  The 
glide-lateral  and  the  glide-glide  contrasts  also  correlated  signifi¬ 
cantly  with  the  auditory  memory  span  variables  at  the  grade  three 
level.  Although  the  glide-lateral  was  one  of  the  more  difficult 
sound  contrasts  for  the  grade  three  pupils,  the  glide-glide  contrast 
was  one  of  the  least  difficult  at  this  grade  level. 

Voicing 

Table  XXVI  shows  that  at  each  grade  level  and  for  the  total 
group  the  subtests  on  the  Fast-Cosens  Auditory  Discrimination  Test 
measuring  voiced  sounds  correlated  significantly  with  auditory  memory 
span  score  for  sentences  and  with  the  total  auditory  memory  span  score. 

This  table  also  shows  that  subtest  scores  measuring  voiceless 
sounds  correlated  significantly  with  the  total  auditory  memory  span 
score  for  the  total  group,  at  the  .01  level,  and  at  the  .05  level  for 
each  grade,  except  grade  three.  At  the  grade  three  level,  neither  the 
total  auditory  memory  span  score  nor  any  of  the  three  auditory  memory 
span  subtests  correlated  significantly  with  voiceless  sounds. 

Table  X  (Chapter  IV),  indicates  that  at  all  grade  levels,  child¬ 
ren  found  voiceless  sounds  easier  to  discriminate  than  voiced.  Table 
XXVI  reveals  that  neither  memory  span  for  digits,  syllables  nor  sen¬ 
tences  seems  to  be  as  significantly  related  to  the  discrimination  of 
voiceless  sounds  as  they  are  to  the  discrimination  of  voiced  sound 
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contrasts.  Since  auditory  memory  span  seems  to  be  more  significantly 
related  to  the  discrimination  of  voiced  sound  contrasts  than  to  voice¬ 
less  sound  contrasts,  it  appears  that  auditory  memory  span  is  an  im¬ 
portant  factor  in  determining  the  distinguishable  ty  of  similar  sounds 
within  the  voiced  category. 

Position  of  Sounds  in  the  Word 

An  examination  of  Table  XXVII  indicates  that  for  the  total  test 
sample,  correlations  between  all  the  auditory  memory  span  variables, 
and  scores  measuring  sound  contrasts  in  initial,  medial  and  final 
positions,  were  statistically  significant  at  the  .01  level  of  signi¬ 
ficance. 

However,  a  careful  study  of  this  table  reveals  that  correlations 
between  the  various  auditory  memory  span  scores  and  scores  measuring 
sound  contrasts  in  initial,  medial  and  final  positions  varied  greatly 
within  grade  levels. 

At  the  grade  three  level  there  were  no  statistically  significant 
correlations  at  all  for  any  of  the  auditory  memory  span  variables  and 
the  ability  to  discriminate  sound  contrasts  in  initial,  medial  or 
final  position  of  words.  Table  VIII  reveals  that  the  mean  performance 
of  grade  three  children  on  the  discrimination  of  sounds  in  these 
positions  was  91,00  %,  92,26%  and  93.15%.  These  subtests  were  relatively 
easy  for  grade  three  children  and  their  performance  on  all  three  sub¬ 
tests,  measuring  the  position  of  the  sound  contrast,  was  very  similar. 

The  variance  on  each  of  these  subtest  scores  measuring  the  position  of 
sounds  in  words  was  very  small  at  the  grade  three  level  and  would  account 
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TABLE  XXVI 1 

CORRELATIONS  OF  SOUNDS  IN  INITIAL,  MEDIAL  AND  FINAL  POSITIONS 
ON  THE  FAST-COSENS  AUDITORY  DISCRIMINATION  TEST  WITH  AUDITORY 

MEMORY  SPAN  SCORES 


Position  of 

Grade  Aud.Mem. 

Aud.Mem. 

Aud.Mem. 

Total  Aud, 

Sound 

Span  for 

Span  for 

Span  for 

Mem.  Span 

Digi ts 

Syllables 

Sentences 

Score 

Initial 

K 

0,139 

0.290 

0.368** 

0.358** 

1 

0.41 4** 

0,310 

0.286 

0.380* * 

2 

0.362* 

0.304 

0.492** 

0.456** 

3 

0,253 

0,240 

0.272 

0.321 

Total 

Group 

0.528** 

0,374** 

0.536** 

0.563** 

Medial 

K 

0.251 

0.267 

0.411** 

0.408** 

1 

0.455** 

0.365* 

0.325 

0,435** 

2 

0.269 

0.169 

0.236 

0,253 

3 

0.241 

0.235 

0.283 

0.323 

Total 

Group 

0,530** 

0.411** 

0.523** 

0.567** 

Final 

K 

0.104 

0.185 

0.376* 

0.323 

1 

0,414** 

0.296 

0.364* 

0.427** 

2 

0.362* 

0,235 

0,401** 

0.387* 

3 

0.268 

0,202 

0,274 

0.312 

Total 

Group 

0.530** 

0.374** 

0.536** 

0.563** 

**  Significant  at  the  .01  level 

*  Significant  at  the  .05  level 
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for  the  lack  of  significant  correlations  with  the  auditory  memory  span 
variables  (see  Appendix  D). 

Table  XXVII  further  shows  that  sound  contrasts  measuring  initial 
and  medial  positions  in  the  word  seemed  to  correlate  better  with 
auditory  memory  span  abilities  at  the  kindergarten  and  grade  one  levels, 
while  at  the  grade  two  level  there  were  more  significant  correlations 
between  the  auditory  memory  span  variables  and  sound  contrasts  in 
initial  and  final  positions,, 

The  kindergarten  and  grade  one  children  had  a  relatively  low  mean 
performance  on  sound  contrasts  measuring  medial  positions,  when  their 
responses  were  compared  to  those  of  grades  two  and  three  pupils  (see 
Table  VIII).  Medial  sound  contrasts  are  only  possible  in  words  of  more 
than  one  syllable.  The  younger  children  would  not  be  as  familiar  with 
multisyllabic  words  as  the  children  in  grades  two  and  three  would  be. 
This  may  be  one  reason  why  kindergarten  and  grade  one  children  had  a 
low  percentage  of  correct  responses  on  the  subtest  measuring  medial 
sound  contrasts.  Their  auditory  memory  span  for  sounds  in  medial 
word  positions  may  not  be  as  developed  as  for  sounds  in  the  initial 
and  final  position  of  words.  This  may  also  explain  why  this  subtest 
correlated  better  with  auditory  memory  span  abilities  at  the  kinder¬ 
garten  and  grade  one  level. 

Templin  (1957,  p„  60)  found  that  children  had  more  difficulty 
in  articulating  sounds  in  the  final  position  than  in  initial  or  medial 
positions.  Blank  (1968)  states  that  in  the  auditory  perception  process 
children  tend  to  focus  on  the  beginning  of  words  (p„  1092).  But  once 
the  children  begin  grade  one  and  formal  instruction  on  final  position 
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of  sounds,  the  task  of  discriminating  these  sounds  seems  to  become  less 
difficult,  as  seen  by  examining  Table  VII I „  The  performance  of  the 
grade  two  children,  on  the  two  subtests  measuring  initial  and  final 
position,  is  almost  identical .  These  are  the  two  positions  that  cor¬ 
related  most  frequently  with  auditory  memory  span  variables  at  the 
grade  two  level  which  seems  to  suggest  that  sounds  in  these  two 
positions  are  more  readily  held  in  the  auditory  memory  than  are  sounds 
in  the  middle  position  of  words. 

An  analysis  of  the  auditory  memory  span  subtests  in  Table  XXVII 
showed  that  the  subtest  measuring  auditory  memory  span  for  sentences 
correlated  more  frequently  with  the  position  of  sounds  in  words,  while 
the  auditory  memory  span  for  syllables  subtest  scores  were  least 
predictive  of  sounds  in  different  word  positions.  Both  the  subtest 
measuring  auditory  memory  span  for  sentences,  and  the  auditory  discrim¬ 
ination  test  contained  words  which,  in  most  cases,  were  probably 
meaningful  to  the  children  in  the  test  sample.  This  may  have  been  a 
reason  for  the  more  frequent  correlations  between  these  two  measures. 

Like  and  Unlike  Word-Pairs 

Correlations  between  scores  on  subtests  measuring  like  word-pairs 
were  not  significantly  related  to  scores  on  auditory  memory  span, 
except  at  the  grade  three  level  where  the  subtest  measuring  auditory 
memory  span  for  sentences  and  the  total  auditory  memory  span  score 
correlated  with  the  ability  to  discriminate  like  word-pairs  (see  Table 
XXVIII). 

The  ability  to  discriminate  unlike  word-pairs,  however, 
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correlated  with  the  total  auditory  memory  span  scores  and  with  the  sub¬ 
test  measuring  auditory  memory  span  for  sentences  for  the  total  group 
and  for  each  grade.  At  the  grade  one  and  two  levels,  auditory  memory 
span  for  digits  also  correlated  significantly  with  discrimination  of 
unlike  word-pairs.  Scores  on  the  auditory  memory  span  for  syllables, 
at  all  grade  levels,  were  not  significantly  related  to  scores  on  the 
unlike  word-pairs  test. 

Table  IX  shows  that  at  all  grade  levels  and  for  the  total  group, 
like  word-pairs  were  much  easier  to  auditorily  discriminate  than  un¬ 
like  pairs  were.  The  relative  ease  with  which  these  like  word-pairs  were 
recognized,  and  the  lack  of  relationship  with  auditory  memory  span, 
seems  to  indicate  that  auditory  memory  span  is  not  an  important  factor 
in  the  recognition  of  like  word-pairs,  except  at  the  grade  three  level 
where  the  mean  scores  for  like  and  unlike  word-pairs  are  almost  identi¬ 
cal  o 

Place  of  Articulation 

Table  XXIX  reveals  that  for  the  total  group,  the  five  subtests 
measuring  place  of  articulation  correlated  significantly,  at  the  .01 
level  with  all  the  subtest  scores  and  with  the  total  score  measuring 
auditory  memory  span. 

Table  XXX  shows  that  for  the  kindergarten  children,  the  bilabial- 
velar,  al veal or-velar  and  al vealor-alvealor  contrasts  correlated 
significantly  with  auditory  memory  span  for  sentences.  Table  XI  shows 
that  these  three  sound  contrasts  measuring  place  of  articulation  were 
the  three  most  difficult  for  the  kindergarten  children.  At  the 
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kindergarten  level,  total  auditory  memory  span  scores  did  not  correlate 
significantly  with  any  of  the  five  subtests  measuring  place  of  arti¬ 
culation. 

There  were  more  significant  correlations  between  place  of  arti¬ 
culation  and  auditory  memory  span  at  the  grade  one  level  than  at  any 
other  grade  level.  Most  correlations  at  this  level  occurred  between 
the  bilabial-velar,  al veal or-palatal ,  palatal-palatal  contrasts,  and 
the  total  auditory  memory  span  score  and  scores  on  the  digit  span 
subtest. 

Significantly  high  correlations  were  found  between  al vealor-palatal 
and  bi labial -vel ar  contrasts  and  total  auditory  memory  span  scores 
at  the  grade  three  level  and  between  al vealor-palatal ,  palatal-palatal 
contrasts  and  total  auditory  memory  span  score  at  the  grade  two  level. 

It  seems  that  the  relationship  of  place  of  articulation  to 
auditory  memory  span  does  not  depend  on  the  ease  or  difficulty  with 
which  the  items  measuring  these  contrasts  are  auditorily  discriminated, 
The  alvealor-velar  discrimination  was  the  most  difficult  subtest  in 
relation  to  place  of  articulation,  for  grades  one,  two,  three  and  the 
total  group.  Only  for  the  total  group  was  this  contrast  significantly 
related  to  auditory  memory  span. 

The  bilabial-velar  and  alvealor-velar  contrasts,  which  were  the 
two  most  difficult  items  at  the  kindergarten  level  for  auditory  dis¬ 
crimination,  were  not  significantly  related  to  the  total  auditory 
memory  span  score  for  that  grade  level,  although  they  were  related  at 
the  .05  level  to  auditory  memory  span  for  sentences. 
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Summary 

For  the  total  group,  total  auditory  memory  span  scores  correlated 
at  the  .01  level  of  significance  with  subtest  scores  on  the  Fast-Cosens 
Auditory  Discrimination  Test  measuring  the  sound  contrasts  stop-stop, 
stop-fricative,  fricative-fricative,  fricative-affricate,  nasal-nasal, 
glide-lateral,  and  glide-glide. 

For  the  total  group,  correlations  at  the  01  level  of  signifi¬ 
cance,  were  also  found  between  total  auditory  memory  span  scores  and 
subtest  scores  on  the  auditory  discrimination  test  measuring  sounds  in 
initial,  medial  and  final  position  of  words,  unlike  word-pairs,  voiced 
and  voiceless  sounds.  Correlations  at  a  similar  level  of  significance 
also  occurred  for  the  total  group  between  total  auditory  memory  span 
scores  and  the  following  places  of  articulation:  bilabial-velar, 
alvealor-palatal ,  alvealor-velar,  alvealor-al vealor  and  palatal-palatal. 

For  the  total  group,  all  of  the  above  mentioned  subtests,  except 
the  glide-glide  contrasts  correlated  at  the  .01  level  of  significance 
with  all  the  subtests  on  the  Auditory  Memory  Span  Test.  The  correlation 
between  the  glide-glide  contrasts  and  the  auditory  memory  span  scores 
reached  significance  at  the  .05  level. 

At  the  various  grade  levels,  the  relationships  were  not  so  con¬ 
sistent,  but  the  general  pattern  seemed  to  be  that  the  most  difficult 
and  least  difficult  sound  contrasts  were  significantly  related  to  low 
and  high  auditory  memory  span  scores,  respectively,  indicating  that 
perhaps  children  found  sounds  difficult  or  easy  to  discriminate,  de¬ 
pending  on  whether  they  found  them  difficult  or  easy  to  remember. 
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When  voicing  was  considered,  the  voiced  sounds,  which  were  the 
most  difficult  to  discriminate,  were  also  the  ones  which  were  most 
significantly  related  to  auditory  memory  span,  again  indicating  that 
children  might  find  voiced  sounds  more  difficult  to  discriminate  be¬ 
cause  they  find  them  harder  to  remember.  Similarily,  when  the  position 
of  the  sound  in  the  word  was  examined  in  relation  to  auditory  memory 
span,  those  subtests  measuring  position  on  which  the  performance  of 
the  children  was  generally  low,  were  those  which  correlated  most  sig¬ 
nificantly  with  auditory  memory  span.  In  addition,  the  unlike  word- 
pairs,  which  children  found  more  difficult  to  discriminate  than  like 
pairs,  were  more  significantly  related  to  auditory  memory  span  scores. 

Whereas,  all  correlations  between  the  auditory  memory  span  sub¬ 
tests  and  scores  on  the  auditory  discrimination  test,  when  classified 
by  place  of  articulation,  were  significant  for  the  total  group,  there 
were  few  significant  correlations  between  these  variables  within  grade 
levels.  Most  correlations  that  attained  significance  within  grade 
levels,  were  between  various  places  of  articulation  and  the  scores  on 
the  auditory  memory  span  for  the  sentence  subtest. 


CHAPTER  VI 


SUMMARY  AND  CONCLUSIONS 

A  brief  summary  of  the  study  and  an  outline  of  the  main  findings 
will  be  presented  in  this  chapter.  In  addition,  conclusions  will  be 
drawn  from  the  findings  and  the  implications  of  these  conclusions  for 
the  teaching  of  reading  will  be  discussed.  Recommendations  for  further 
research  will  also  be  made. 

I.  SUMMARY  OF  THE  STUDY 

The  purpose  of  the  study  was  to  investigate  the  relationship 
between  auditory  discrimination  and  auditory  memory  span  in  children 
from  kindergarten  to  grade  three.  Did  children  find  speech  sounds 
easy  or  difficult  to  discriminate  because  they  found  them  easy  or 
difficult  to  remember?  The  study  was  also  concerned  with  the  relation¬ 
ship  between  auditory  memory  span  and  the  class  of  phonemes  children 
found  difficult  to  discriminate,  the  position  of  these  phonemes  in 
words,  and  the  points  of  articulation  involved  in  the  production  of 
these  phomemes.  An  attempt  was  also  made  to  determine  the  relation¬ 
ship  between  selected  variables  and  auditory  discrimination  and 
auditory  memory  span. 

The  test  sample  consisted  of  133  pupils  randomly  selected  from 
two  school  in  the  Edmonton  Separate  School  District.  These  schools 
served  children  whose  families  were  of  middle  socio-economic  status. 

The  total  battery  of  tests  was  completed  by  thirty-four  pupils  in 
kindergarten,  thirty- two  in  grade  one,  thirty-four  in  grade  two  and 
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thirty-three  in  grade  three. 

Intelligence  test  scores  were  determined  by  the  Lorge-Thorndi ke 
Intelligence  Tests,  Level  1  and  Level  2.  The  speech  reception  threshold 
of  each  child  was  determined  by  the  use  of  the  Verbal  Auditory  Screening 
Test  for  Children  (VASC)  audiometer.  Children  with  inadequate  acuity,  as 
as  measured  by  the  VASC ,  were  retained  in  the  test  sample  and  acuity 
controlled  by  administering  the  auditory  discrimination  and  auditory 
memory  span  tests  forty  decibels  higher  than  the  speech  threshold  as 
suggested  by  Newby  (1964,  p.  115)  and  Hirsh  (1952,  p.  293).  It  was  then 
possible  to  look  at  the  relationship  between  auditory  acuity,  and 
auditory  discrimination  and  auditory  memory  span.  Chronological  age  for 
each  subject  was  obtained  from  the  school  records. 

All  the  tests  were  administered  and  scored  by  the  investigator 
and  two  assistants  from  the  University  of  Alberta.  The  results  were 
processed  by  computer  at  the  Division  of  Educational  Research  Services, 
University  of  Alberta. 

II.  MAIN  FINDINGS  AND  CONCLUSIONS 

This  section  will  present  the  null  hypotheses  outlined  in 
Chapter  I,  and  indicate  the  degree  to  which  they  were  negated  or 
supported  by  the  data  described  in  Chapters  IV  and  V.  Conclusions 
reached  by  the  investigator,  in  relation  to  the  testing  of  the  hypo¬ 
theses,  will  also  be  included  in  this  section. 

Hypothesis  1. 

Children  in  kindergarten,  grades  one,  two  and  three 
do  not  differ  significantly  in  their  ability  to  make 
auditory  speech  discriminations  as  indicated  by  their 
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(a)  total  test  scores  on  the  Fast-Cosens  Auditory 
Pi scrimi nation  Test. 

(b)  subtest  scores  on  test  items  measuring  the  follow¬ 
ing  sound  type  contrasts: 

(1)  stop-stop  contrasts 

(2)  stop-fricative  contrasts 

(3)  fricative-fricative  contrasts 

(4)  fricative-affricate  contrasts 

(5)  nasal-nasal  contrasts 

(6)  glide-lateral  contrasts 

(7)  glide-glide  contrasts, 

(c)  subtest  scores  on  test  items  measuring  voiced  and 
voiceless  sounds, 

(d)  subtest  scores  on  test  items  measuring  sounds  in 
the  initial,  medial  and  final  position, 

(e)  subtest  scores  on  test  items  measuring  like  and 
unlike  word-pairs,  and 

(f)  subtest  scores  on  test  items  measuring  the  follow¬ 
ing  places  of  articulation  contrasts: 

(1)  bilabial-velar 

(2)  alvealor-palatal 

(3)  alvealor-velar 

(4)  alvealor-alvealor 

(5)  palatal-palatal. 

Hypothesis  1(a).  The  mean  total  scores  on  the  Fast-Cosens 
Auditory  Discrimination  Test  for  the  children  in  the  test  sample  in¬ 
creased  consistently  over  the  grade  levels  from  kindergarten  to  grade 
three.  The  Scheffef  multiple  comparison  of  means  indicated  that  there 
were stati stical ly  significant  differences  between  the  mean  scores  of 
kindergarten  and  grade  one,  kindergarten  and  grade  two,  kindergarten 
and  grade  three,  grade  one  and  grade  two,  grade  one  and  grade  three. 
On  the  basis  of  this  finding.  Hypothesis  1(a)  was  rejected.  Although 
the  mean  score  for  grade  three  was  higher  than  that  of  grade  two,  the 
difference  was  not  statistically  significant. 
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Hypothesis  1(b).  There  were  significant  differences  between  the 
means  of  kindergarten  and  grade  two,  kindergarten  and  grade  three, 
grade  one  and  grade  two,  grade  one  and  grade  three,  on  all  the  subtests 
of  the  auditory  discrimination  test  measuring  sound  contrasts,  except 
for  the  glide-glide  contrast.  All  the  differences  between  the  means 
of  kindergarten  and  grade  one  were  significant,  except  for  the  glide- 
lateral  and  fricative-affricate  contrasts.  Although  the  means  of  all 
the  subtests  measuring  specific  sound  type  contrasts  in  grade  three 
were  greater  than  those  of  grade  two,  they  were  not  significantly 
different.  Comparisons  of  means  over  the  four  grade  levels  among  the 
specific  sound  type  contrasts  indicated  that  there  were  significant 
differences  between  the  grades.  Therefore,  Hypothesis  1(b)  was  re¬ 
jected. 

Hypothesis  1(c).  The  differences  between  the  means  of  kinder¬ 
garten  and  grade  one,  kindergarten  and  grade  two,  kindergarten  and 
grade  three,  grades  one  and  two,  grades  one  and  three,  on  the  subtest 
measuring  voiced  sounds,  were  all  statistically  significant.  When  the 
discrimination  of  voiceless  sounds  was  considered  the  differences  be¬ 
tween  the  means  of  kindergarten  and  grade  two,  kindergarten  and  grade 
three,  grades  one  and  two,  grades  one  and  three,  were  also  statisti¬ 
cally  significant.  Therefore,  Hypothesis  1(c)  was  rejected.  Although 
the  grade  three  mean  was  greater  than  that  of  the  grade  two  mean  on 
both  the  voiced  and  voiceless  contrasts,  the  differences  were  not 
significant.  The  grade  one  mean,  on  the  voiceless  contrasts  was  also 
greater  than  that  of  the  kindergarten  mean,  but  not  statistically 
significantly  different  from  it. 
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Hypothesis  1(d),  When  the  position  of  the  sound  in  the  word  was 
considered,  there  were  significant  differences  at  the  .01  level  between 
the  means  of  kindergarten  and  grade  two,  kindergarten  and  grade  three, 
grade  one  and  grade  two,  grade  one  and  grade  three,.  Therefore, 
Hypothesis  1(d)  was  rejected.  The  grade  one  mean  on  initial  and  medial 
sound  contrasts  was  greater  than  that  of  kindergarten ,  but  not 
statistically  significant.  The  grade  three  means  were  greater  than 
the  grade  two  means  on  all  three  subtests,  but  again  the  differences 
were  not  significant.  Over  one  grade  level,  the  greatest  growth  in  the 
ability  to  discriminate  sound  contrasts  in  relation  to  their  position 
in  the  word,  appeared  to  occur  between  grade  one  and  grade  two. 

Hypothesis  1(e).  The  Scheffe^ multiple  comparison  of  means,  when 
applied  to  like  and  unlike  word-pairs,  revealed  that  on  the  subtest 
measuring  like  word-pairs,  there  were  no  statistically  significant 
differences  between  any  of  the  means  at  the  various  grade  levels.  An 
examination  of  the  means  reveals  that  the  performance  at  the  four 
grade  levels  on  the  like  word-pairs,  was  almost  identical.  However, 
on  the  unlike  word-pairs,  there  were  significant  differences  between 
the  means  of  kindergarten  and  grade  one,  kindergarten  and  grade  two, 
kindergarten  and  grade  three,  grades  one  and  two,  grades  one  and  three. 

The  grade  three  mean  on  unlike  word-pairs  was  slightly  lower  than 
that  of  the  grade  two  mean,  but  the  difference  between  means  was  not 
statistically  significant.  This  hypothesis  may  be  considered  rejected 
in  part.  It  cannot  be  rejected  in  terms  of  the  differences  between 
like  word-pairs  over  the  grade  levels  tested. 

Hypothesis  1(f).  When  place  of  articulation  was  considered  there 
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were  significant  differences  between  the  means  of  kindergarten  and  grade 
three,  grade  one  and  grade  two,  grade  one  and  grade  three,  on  all  five 
subtests.  The  difference  between  the  means  of  kindergarten  and  grade 
two  were  significant  at  the  .01  level  for  all  of  the  points  of  arti¬ 
culation  except  for  the  palatal-palatal  contrast.  Because  of  the 
number  of  significant  differences  between  the  means  on  these  subtests, 
over  the  four  grade  levels,  Hypothesis  1(f)  may  be  considered  rejected 
in  part.  Between  kindergarten  and  grade  one,  the  only  difference  shown 
to  be  statistically  significant  was  that  between  the  means  of  the 
bilabial-velar  contrast.  There  were  no  significant  differences  between 
the  means  of  grade  two  and  grade  three  on  any  of  the  five  subtests 
contrasting  points  of  articulation. 

Summary  and  Conclusions  from  Hypothesis  1 

The  ability  of  children  to  auditorily  discriminate  speech  sounds 
appears  to  develop  progressively  from  kindergarten  to  grade  three.  The 
greatest  development,  over  a  one-year  period  seems  to  be  between  the 
grades  one  and  two  level,  with  a  tendency  to  level -off  between  grades 
two  and  three. 

When  voicing,  position  of  sound  in  the  word  and  place  of  arti¬ 
culation  were  considered  the  same  pattern  was  observed  -  there  seemed 
to  be  a  continuous  growth  in  the  children's  ability  on  these  subtests, 
with  a  levelling-off  between  grades  two  and  three,  and  with  the 
greatest  difference  in  performance  occurring  between  grades  one  and  two. 

The  similarity  of  means  among  the  four  grades  on  the  like  word- 
pairs  could  indicate  that  the  ability  to  recognize  like  sounds  is 
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early  developed  and  appears  to  remain  constant,  while  the  ability  to 
discriminate  unlike  word-pairs  increases  over  the  grades. 

Hypothesis  2 

Children  in  kindergarten,  grades  one,  two  and  three, 

do  not  differ  significantly  in  their  auditory  memory 

span  scores  as  indicated  by: 

(a)  total  scores  on  the  Auditory  Memory  Span  Test. 

(b)  subtest  scores  on  the  Auditory  Memory  Span  Test 

measuring : 

(1)  memory  span  for  digits 

(2)  memory  span  for  syllables,  and 

(3)  memory  span  for  sentences. 

Hypothesis  2(a).  The  mean  total  score  of  the  Audi tory  Memory 
Span  Test  for  all  the  children  in  the  test  sample,  showed  a  progressive 
increase  over  the  grade  levels  from  kindergarten  to  grade  three.  The 
differences  between  the  means  of  the  kindergarten  and  grade  one,  and 
grades  two  and  three,  were  not  statistically  significant.  However, 
the  Scheffe"mul tiple  comparison  of  means  for  the  total  test  sample, 
showed  statistically  significant  differences  at  the  .01  level,  between 
the  means  of  kindergarten  and  grade  two,  kindergarten  and  grade  three, 
and  grades  one  and  two.  Therefore,  Hypothesis  2(a)  was  rejected. 

Hypothesis  2(b).  The  differences  between  the  means  of  kinder¬ 
garten  and  grade  three,  grades  one  and  two,  grades  one  and  three,  on 
all  subtest  scores  of  the  Auditory  Memory  Span  Test  were  statistically 
significant.  All  the  subtest  means,  except  the  syllable  span  score, 
were  significant  at  the  .01  level  between  kindergarten  and  grade  two. 
Therefore,  Hypothesis  2(b)  was  rejected. 

The  kindergarten  means  exceeded  the  grade  one  means  on  the 
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syllable  span  score  and  the  sentence  span  score,  but  the  differences 
were  not  significant.  This  could  be  attributed  to  the  higher  mean 
I.  Q.  of  the  kindergarten  children  since  findings  of  the  study  in¬ 
dicated  a  high  relationship  between  auditory  memory  span  and  I.  Q. 
scores.  However,  I.  Q.  apparently  is  not  the  only  factor  concerned, 
otherwise  the  kindergarten  children  would  have  exceeded  the  grade  one's 
in  performance  on  all  the  auditory  memory  span  subtests,  and  the  total 
score. 

Summary  and  Conclusions  from  Hypothesis  2 

It  seems  to  be  that  although  the  auditory  memory  span  abilities 
of  children  increase  over  the  grade  levels  from  kindergarten  to  grade 
three,  the  development  is  much  slower  and  less  evident  than  that  of 
auditory  discrimination.  The  difference  between  the  total  auditory 
memory  span  scores  for  kindergarten  and  grade  one  was  barely  dis¬ 
cernible,  Since  the  kindergarten  children  were  younger,  but  had  a 
higher  mean  I.  Q.,  the  lack  of  a  significant  difference  in  the  total 
auditory  memory  span  scores  between  the  two  grades  may  have  been  due 
to  a  similarity  of  mean  mental  age.  Between  the  grade  two-three  level 
there  were  also  no  significant  differences  in  the  means  occurring  for 
auditory  memory  span  and  also  for  auditory  discrimination  scores.  This 
phenomenon  seems  to  be  more  easily  explained  in  terms  of  a  levelling- 
off  in  these  abilities  at  the  grade  three  level. 

The  apparently  very  gradual  development  of  auditory  memory  span 
was  indicated  by  the  fact  that,  except  between  grades  one  and  two,  a 
two-year  period  was  needed  in  order  for  the  subtest  scores  to  attain 


'J  bj  •• 

. 


162 


significance. 

Hypothesis  3 

Children  in  kindergarten ,  grades  one, two  and  three, 
do  not  differ  significantly  in  auditory  acuity,  as 
measured  by  the  Zenith  VASC  audiometer. 

Hypothesis  3.  There  were  no  statistically  significant  differences, 
over  the  four  grade  levels  nor  between  any  of  the  grades,  for  any  of 
the  auditory  acuity  variables.  Therefore,  Hypothesis  3  could  not  be 
rejected. 

Summary  and  Conclusions  from  Hypothesis  3 

Primary  children  seem  to  be  not  significantly  different  in  their 
auditory  acuity,  which  this  study  reveals  to  be  inadequate  for  many  of 
them,  in  terms  of  criteria  determined  by  the  American  Academy  of 
Ophthalmology  and  Otolaryngology,  1967.  However,  this  inadequacy  tends 
to  decrease  as  the  child  progresses  through  the  primary  grades,  and  the 
difference  between  kindergarten  and  grade  three  approaches  significance 
at  the  . 07  1 evel . 

Auditory  acuity  appears  to  be  a  developmental  process  which  does 
not  seem  to  progress  very  quickly  in  the  primary  grades. 

Hypothesis  4 

In  analyzing  auditory  discrimination  scores  there  is 

(a)  no  significant  interaction  between  grade  and  sex,  and 

(b)  no  significant  main  effect  due  to  sex. 

Hypothesis  4(a).  The  results  of  a  two-way  analysis  of  variance 
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of  the  total  test  scores  of  the  Fast-Cosens  Audi tory  Discrimination  Test 
indicated  that  there  was  no  significant  interaction  between  grade  and 
sex  within  the  total  test  sample.  Therefore,  Hypothesis  4(a)  could  not 
be  rejected. 

Hypothesis  4(b).  Sex  was  found  to  have  no  significant  main 
effect  on  the  total  auditory  discrimination  test  scores.  Although  there 
were  differences  between  the  grades,  there  were  no  significant  differences 
across  all  grade  levels  between  the  performance  of  the  boys  and  girls 
on  the  auditory  discrimination  test.  Therefore,  Hypothesis  4(b)  could 
not  be  rejected. 

Summary  and  Conclusions  from  Hypothesis  4 

Although  the  mean  performance  of  the  boys  at  the  kindergarten 
and  grade  three  levels,  on  the  auditory  discrimination  test,  was 
higher  than  that  of  the  girls  at  these  grade  levels,  the  differences 
were  not  significant.  Sex,  then,  does  not  seem  to  be  a  good  predictor 
of  the  ability  of  children  in  kindergarten,  grades  one,  two  and  three 
of  this  test  sample,  to  make  auditory  discrimination  of  speech  sounds. 

Hypothesis  5 

In  analyzing  auditory  memory  span  scores  there  is 

(a)  no  significant  interaction  between  grade  and  sex,  and 

(b)  no  significant  main  effect  due  to  sex. 

Hypothesis  5(a).  When  the  total  test  scores  of  the  Auditory 
Memory  Span  Test  were  submitted  to  a  two-way  analysis  of  variance,  the 
results  showed  no  significant  interaction  between  grade  and  sex  within 
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the  total  test  population.  Therefore,  Hypothesis  5(a)  could  not  be 
rejected. 

Hypothesis  5(b).  The  analysis  of  variance  table  also  showed 
that  although  there  were  differences  between  the  grades,  there  were 
no  significant  differences  between  the  performance  of  the  boys  and 
girls  on  the  Auditory  Memory  Span  Test,  across  all  grade  levels. 
Hypothesis  5(b)  could  not  be  rejected. 

Summary  and  Conclusions  from  Hypothesis  5 

The  mean  performance  of  the  girls  at  the  kindergarten ,  grades 
one  and  three  levels,  was  higher  than  that  of  the  boys  at  these  same 
grade  levels  on  the  Auditory  Memory  Span  Test,  but  the  differences  were 
not  statistically  significant.  It  appears,  on  the  basis  of  the  find¬ 
ings  of  this  study,  that  sex  is  not  an  important  variable  in  the 
consideration  of  auditory  memory  span  abilities. 

Hypothesis  6 

There  is  no  significant  relationship  between  ability  of 
children  to  make  auditory  speech  discrimination, as 
measured  by  the  Fast-Cosens  Audi tory  Discrimination  Test, 
and  their  auditory  memory  span,  as  measured  by  the 
Auditory  Memory  Span  Test,  parti  ailing  out  the  effects 
of  intelligence  and  acuity. 

Hypothesis  6.  When  consideration  was  given  to  the  total  group, 
auditory  discrimination  correlated  with  auditory  memory  span  at  the 
.01  level  of  significance  when  intelligence  and  acuity  were  parti  ailed 
out.  Therefore,  Hypothesis  6  was  rejected. 
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Summary  and  Conclusions  from  Hypothesis  6 

When  the  combined  effects  of  intelligence  and  acuity  were 
partialled  out  of  the  relationship  between  auditory  discrimination  and 
auditory  memory  span,  the  only  correlations  that  remained  statistically 
significant  were  those  for  the  total  group  and  at  the  grade  one  level. 
For  the  total  group  and  for  grade  one  pupils,  therefore,  it  seems  that 
auditory  discrimination  and  auditory  memory  span  are  very  highly 
related.  At  the  kindergarten ,  grades  two  and  three  levels,  the 
significant  relationship  between  auditory  discrimination  and  auditory 
memory  span  is  apparently  dependent  on  the  I.  Q.  factor. 

Hypothesis  7 

There  is  no  significant  correlation  between 
ability  of  children  to  make  auditory  speech 
discrimination  and 

(a)  intelligence, 

(b)  chronological  age  in  months, 

(c)  speech  reception  threshold  in  the  good  ear, 

(d)  speech  reception  threshold  in  the  poor  ear,  and 

(e)  the  difference,  in  decibels,  between  the  two  ears. 
Hypothesis  7(a).  Intelligence  did  not  correlate  significantly 

with  pupils's  performance  on  the  auditory  discrimination  test  when  the 
total  test  sample  was  considered.  Therefore,  Hypothesis  7(a)  could  not 
be  rejected. 

Hypothesis  7(b).  Within  the  total  group,  chronological  age 
correlated  with  auditory  discrimination  ability  at  the  .01  level  of 
significance.  Older  subjects  in  the  total  test  sample  tended  to  make 
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higher  scores  on  the  auditory  discrimination  test  than  did  the  younger 
ones.  Therefore,  Hypothesis  7(b)  was  rejected. 

Hypothesis  7(c).  Correlations  between  auditory  discrimination 
and  the  speech  reception  thresholds  in  the  good  ear,  for  all  subjects 
in  the  study,  were  not  statistically  significant.  Therefore,  Hypothesis 
7(c)  could  not  be  rejected. 

Hypothesis  7(d).  For  the  total  group,  speech  reception  thres¬ 
hold  in  the  poor  ear  correlated  negatively  and  significantly  with 
auditory  discrimination  scores,  at  the  .01  level  of  significance.  As 
the  speech  reception  threshold  in  the  poor  ear  rose,  due  to  inadequate 
auditory  acuity,  the  auditory  discrimination  score  tended  to  decrease. 
Therefore,  Hypothesis  7(d)  was  rejected. 

Hypothesis  7(e).  The  difference,  in  decibels,  between  the 
speech  reception  thresholds  of  both  ears,  correlated  significantly, 
at  the  .01  level, with  auditory  discrimination  scores  when  consideration 
was  given  to  the  total  group.  This  was  a  negative  correlation.  That 
is,  if  a  discrepancy  existed  between  the  speech  reception  thresholds  of 
the  two  ears  of  a  subject,  his  auditory  discrimination  score  tended 
to  be  lower  than  if  the  speech  reception  thresholds  in  both  ears 
were  at  the  same  decibel  level.  Therefore,  Hypothesis  7(e)  was  rejected. 

Summary  and  Conclusions  from  Hypothesis  7 

Although  I.  Q.  did  not  correlate  significantly  with  auditory 
discrimination  for  the  total  group,  nor  for  kindergarten,  grades  one  and 
two,  it  did  correlate  at  the  .01  level  with  auditory  discrimination  in 
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grade  three.  By  the  time  the  children  reach  grade  three,  auditory 
discrimination  abilities  seem  to  be  quite  well  developed.  It  seems 
then,  that  once  the  auditory  discrimination  maturation  process  nears 
completion,  it  begins  to  bear  a  relationship  to  intelligence. 

Within  each  of  the  grades  one,  two  and  three,  there  was  a  slight 
tendency  for  the  younger  children  to  perform  better  on  the  auditory 
discrimination  test  than  the  older  ones.  However,  in  the  total  test 
sample,  which  allowed  for  a  much  larger  age  range,  the  older  children 
scored  significantly  higher  on  the  auditory  discrimination  test  than 
the  younger  ones  did. 

The  auditory  discrimination  scores  of  pupils  who  possessed  in¬ 
adequate  auditory  acuity  in  one  ear,  were  significantly  lower  than  those 
who  had  adequate  auditory  acuity  in  both  ears. 

One  of  the  most  interesting  findings  related  to  hypothesis  seven 
was  that  when  a  discrepancy  existed  between  the  speech  reception 
thresholds  of  the  two  ears,  there  was  a  significant  decrease  in  the 
auditory  discrimination  score.  This  indicates  the  importance  of 
adequate  hearing  in  both  ears  in  order  to  make  accurate  auditory  dis¬ 
crimination  of  speech  sounds. 

Hypothesis  8 

There  is  no  significant  correlation  between  the  auditory 

memory  span  of  children  and 

(a)  intelligence, 

(b)  chronological  age  in  months, 

(c)  speech  reception  threshold  in  the  good  ear, 
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(d)  speech  reception  threshold  in  the  poor  ear,  and 

(e)  the  difference,  in  decibels,  between  the  two  ears. 

Hypothesis  8(a),  Intelligence  did  not  correlate  significantly 

with  pupils'  performance  on  the  Auditory  Memory  Span  Test  when  the 
total  test  sample  was  considered.  Therefore,  Hypothesis  8(a)  could 
not  be  rejected. 

Hypothesis  8(b).  Within  the  total  group,  chronological  age 
correlated  with  auditory  memory  span  ability  at  the  .01  level  of 
significance.  Older  subjects  in  the  test  sample  tended  to  make  higher 
scores  on  the  Auditory  Memory  Span  Test  than  did  the  younger  ones. 
Therefore,  Hypothesis  8(b)  was  rejected. 

Hypothesis  8(c).  Correlations  between  auditory  memory  span  and 
the  speech  reception  thresholds  in  the  good  ear,  for  all  subjects  in 
the  study,  were  not  statistically  significant.  Therefore,  Hypothesis 
8(c)  could  not  be  rejected. 

Hypothesis  8(d).  For  the  total  group,  speech  reception  thres¬ 
hold  in  the  poor  ear  correlated  negatively  and  significantly  with 
auditory  memory  span  scores,  at  the  .05  level  of  significance.  As  the 
speech  reception  threshold  in  the  poor  ear  rose,  due  to  inadequate 
auditory  acuity,  the  auditory  memory  span  score  tended  to  decrease. 
Therefore,  Hypothesis  8(d)  was  rejected. 

Hypothesis  8(e).  The  difference,  in  decibels,  between  the  two 
ears,  correlated  significantly  at  the  .05  level,  with  auditory  memory 
span  scores  when  consideration  was  given  to  the  total  group.  This  was 
a  negative  correlation.  That  is,  if  a  discrepancy  existed  between  the 
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speech  reception  threshold  of  the  two  ears  of  a  subject,  his  auditory 
memory  span  score  tended  to  be  lower  than  if  the  speech  reception 
threshold  in  both  ears  was  at  the  same  decibel  level.  Therefore, 
Hypothesis  8(e)  was  rejected. 

Summary  and  Conclusions  from  Hypothesis  8 

Although  auditory  memory  span  and  intelligence  were  not 
significantly  related  when  the  total  group  was  considered,  at  each  of 
grades  one,  two  and  three,  intelligence  correlated  at  the  ,01  level  of 
significance  with  auditory  memory  span.  The  mean  I.  Q„  score  for 
kindergarten  was  ten  to  fifteen  points  higher  than  the  mean  I.  Q.  scores 
of  grades  one,  two  and  three.  The  high  I,  Q.,  in  kindergarten  did  not 
correlate  significantly  with  auditory  memory  span,  and  when  this  was 
included  in  the  total  group,  it  was  enough  to  reveal  the  lack  of 
significant  relationship  between  auditory  memory  span  and  intelligence 
within  the  total  group. 

The  relationship  between  auditory  memory  span  and  chronological 
age  was  similar  to  that  for  auditory  discrimination  and  chronological 
age.  At  each  of  grades  one,  two  and  three  levels,  the  younger  children 
tended  to  perform  slightly  better  than  the  older  ones  in  each  grade 
level,  but  when  the  much  wider  age  range  in  the  total  test  sample  was 
considered,  the  older  children  performed  significantly  better  than  the 
younger  ones. 

Speech  reception  threshold  in  the  poor  ear,  and  the  difference 
between  the  thresholds  of  both  ears,  correlated  significantly  and 
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negatively  with  auditory  memory  span,  as  it  also  did  with  auditory 
discrimination.  The  auditory  memory  span  scores  tended  to  decrease 
as  the  speech  reception  threshold,  and  the  difference  between  the 
thresholds  of  both  ears,  increased.  It  appears  that  adequate  auditory 
acuity  in  one  ear  will  not  compensate  fully  for  the  lack  of  acuity 
in  the  other  ear,  when  the  child  is  required  to  use  the  auditory  mode 
for  retention  purposes. 

Hypothesis  9 

There  is  no  significant  relationship  between  auditory 

memory  span  scores  and  subtest  scores  on  test  items 

on  the  auditory  discrimination  test  measuring  the 

following  sound  contrasts: 

(a)  stop-stop  contrasts 

(b)  stop-fricative  contrasts 

(c)  fricative-fricative  contrasts 

(d)  fricative-affricate  contrasts 

(e)  nasal-nasal  contrasts 

(f)  glide-lateral  contrasts,  and 

(g)  glide-glide  contrasts. 

Hypothesis  9.  For  the  total  group,  the  subtest  scores  on  the 
auditory  discrimination  test  measuring  all  the  seven  sound  contrasts 
mentioned  in  hypothesis  nine,  correlated  significantly  with  each  of  the 
auditory  memory  span  subtests  and  the  total  auditory  memory  span  score. 
Therefore,  Hypothesis  9  was  rejected. 
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Summary  and  Conclusions  from  Hypothesis  9 

Since  there  seems  to  be  a  consistent  and  significant  relationship 
between  all  the  seven  types  of  sound  contrasts  mentioned  in  this  study 
and  all  the  auditory  memory  span  subtests,  it  does  not  seem  too  improbable 
to  suggest  that  children  find  speech  sounds  difficult  or  easy  to  dis¬ 
criminate,  depending  upon  whether  they  find  them  difficult  or  easy  to 
remember. 

Although  this  relationship  was  not  so  consistent  at  the  various 
grade  levels,  the  pattern  of  performance  seemed  to  indicate  that 
auditory  memory  span  was  a  significant  factor  in  determining  how  well 
children  can  discriminate  speech  sounds  which  they  hear. 

The  digit  span  subtest  correlated  more  frequently  with  sound 
contrasts  than  did  the  syllable  span  or  sentence  span  subtest. 

Hypothesis  10 

There  is  no  significant  relationship  between  auditory 
memory  span  scores  and  subtest  scores  on  the  auditory 
discrimination  test  measuring  voiced  and  voiceless 
sounds . 

Hypothesis  10.  Both  voiced  and  voiceless  sounds  correlated 
with  total  auditory  memory  span  scores  and  all  the  subtest  scores  on 
the  Auditory  Memory  Span  Test  at  the  .01  level  of  significance,  for 
the  total  group.  Therefore,  Hypothesis  10  was  rejected. 

Summary  and  Conclusions  from  Hypothesis  10 

Although  for  the  total  group  both  voiced  and  voiceless  sounds 
correlated  significantly  with  all  the  auditory  memory  span  scores,  the 
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same  consistency  did  not  occur  within  grade  levels.  However,  the 
number  of  significant  correlations  between  voiced  sounds  and  auditory 
memory  span  was  twice  that  of  voiceless  sound  contrasts  and  auditory 
memory  span.  Auditory  memory  span  appears  to  be  a  much  more  important 
factor  in  discriminating  voiced  sounds  than  it  is  for  discriminating 
voiceless  sounds. 

Hypothesis  11 

There  is  no  significant  relationship  between  auditory 
memory  span  scores  and  subtest  scores  on  auditory 
discrimination  test  items  measuring  sounds  in  initial, 
medial  and  final  position. 

Hypothesis  11.  When  consideration  was  given  to  the  total 
test  sample,  all  contrasts  measuring  the  initial,  medial  and  final 
position  of  sounds  in  words,  correlated  with  all  the  auditory  memory 
span  scores  at  the  .01  level  of  significance.  Therefore,  Hypothesis 
11  was  rejected. 

Nummary  and  Conclusions  from  Hypothesis  11 

Whereas,  within  the  total  group, the  three  sound  positions 
correlated  with  all  the  auditory  memory  span  scores,  the  relationship 
varied  greatly  within  grade  levels.  At  the  grade  three  level  there 
were  no  significant  correlations  between  any  of  the  variables.  The 
grade  one  level  was  the  only  grade  level  at  which  all  the  sound 
positions  correlated  with  total  auditory  memory  span  scores. 

When  the  three  sound  positions  and  the  auditory  memory  span 
subtests  were  examined,  it  was  found  that  for  the  total  test  sample, 
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auditory  memory  span  for  sentences  and  the  final  sound  position 
correlated  most  frequently.  The  ability  that  is  measured  in  these 
two  subtests  seems  to  be  similar.  That  is,  the  child  must  listen 
until  the  end  of  the  auditory  stimuli,  since  focusing  attention  on 
the  initial  or  medial  parts  will  not  enable  him  to  make  the  correct 
response.  It  seems  reasonable,  then,  that  these  two  subtests  would 
correlate  highly,  and  that  there  is  a  relationship  between  what  a 
child  can  remember  and  what  he  is  able  to  discriminate. 

Hypothesis  12 

There  is  no  significant  relationship  between  auditory 
memory  span  scores  and  subtest  scores  on  the  auditory 
discrimination  subtest  measuring  like  and  unlike  word- 
pairs  . 

Hypothesis  12.  There  were  significant  correlations,  within 
the  total  group,  between  total  auditory  memory  span  scores  and  the 
subtest  score  on  the  auditory  discrimination  test  measuring  unlike  word- 
pairs.  There  were  also  significant  correlations  between  the  subtest 
scores  on  the  Auditory  Memory  Span  Test  measuring  auditory  memory  span 
for  digits,  syllables  and  sentences,  and  the  unlike  word-pairs  on  the 
auditory  discrimination  test.  All  these  correlations  reached 
significance  at  the  .01  level.  Correlations  between  like  word-pair 
contrasts  and  auditory  memory  span  scores  did  not  reach  the  level  of 
significance.  Hypothesis  12,  therefore,  may  be  considered  rejected 
in  part. 
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Summary  and  Conclusions  from  Hypothesis  12 

Whereas  the  subtest  measuring  unlike  word-pairs  correlated 
significantly  with  auditory  memory  span  scores  for  the  total  group, 
there  was  a  lack  of  significant  relationships  between  the  subtest 
measuring  like  word-pairs  and  any  of  the  auditory  memory  span  scores, 
except  at  the  grade  three  level.  At  this  grade  level,  total  auditory 
memory  span  score  and  auditory  memory  span  for  sentences,  correlated 
with  like  word-pairs  at  the  .05  level  of  significance. 

Auditory  memory  span  then,  does  not  seem  to  be  an  important 
factor  in  the  recognition  of  like  word-pairs,  except  at  the  grade 
three  1 evel . 

Hypothesis  13 

There  is  no  significant  relationship  between  auditory 

memory  span  scores  and  subtest  scores  on  the  auditory 

discrimination  test,  measuring  the  following  places  of 

articulation  contrasts: 

(a)  bilabial -velar 

(b)  al vealor-palatal 

(c)  al vealor-velar 

(d)  alvealor-al vealor,  and 

(e)  palatal-palatal . 

Hypothesis  13.  For  the  total  group,  all  the  five  subtests  on 
the  auditory  discrimination  test  measuring  places  of  articulation 
correlated  with  the  total  auditory  memory  span  score  and  the  three 
subtests  on  the  Audi tory  Memory  Span  Test  at  the  .01  level  of 
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significance*  Therefore,  Hypothesis  13  was  rejected. 

Summary  and  Conclusions  from  Hypothesis  13 

All  correlations  between  auditory  memory  span  subtests  and 
scores  on  the  auditory  discrimination  test  measuring  place  of 
articulation  were  significant  for  the  total  group,  but  there  were 
few  significant  correlations  between  these  variables  within  grade 
levels,  except  at  the  grade  one  level.  Most  correlations  that 
attained  significance  at  the  other  grade  levels  were  between  various 
places  of  articulation  and  auditory  memory  span  for  sentences  subtest. 
It  could  be  that  because  sentences  involve  a  wide  range  of  articulatory 
movements,  this  allowed  for  a  higher  degree  of  relationship  between 
places  of  articulation  and  auditory  memory  span  for  sentences* 

III.  LIMITATIONS  OF  THE  FINDINGS 

The  findings  of  this  study  were  subject  to  the  following 
1 i mi tations : 

1.  Although  great  care  was  taken  to  administer  the  Lorge-Thorndi ke 
Intelligence  Test  with  clear  enunciation  and  adeguate  volume 
intensity,  it  was  not  possible  to  control  for  auditory  acuity 
in  the  administration  of  this  test  in  the  same  way  that  it  was 
done  for  the  auditory  di scrimi nation  and  auditory  memory  span 
tests. 

2.  The  Fast-Cosens  Auditory  Discrimination  Test  was  an  extremely 
difficult  test  to  administer  to  kindergarten  children.  The  length 
of  the  test,  and  the  nature  of  the  response,  made  the  investigator 
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suspect  the  accuracy  of  some  of  the  auditory  discrimination 
measurements  of  the  kindergarten  children,  particularly  the 
measurement  of  like  sounds. 

IV.  IMPLICATIONS  OF  THIS  STUDY 

This  study  has  shown  that  there  is  a  significant  relationship 
between  auditory  discrimination  and  auditory  memory  span  abilities, 
in  the  total  test  sample  and  at  the  grade  one  level,  that  is  not 
dependent  on  intelligence  The  ability  to  auditorily  discriminate 
speech  sounds  is  important  to  the  sound-symbol  association  involved 
in  reading,  and  especially  in  the  learning  to  read  process.  Fast  (1968, 
p.  162)  found  auditory  discrimination  to  be  significantly  related  to 
reading  achievement.  Since  auditory  discrimination,  at  the  grade  one 
level  especially,  seems  to  be  related  to  auditory  memory  span,  then 
perhaps  if  auditory  memory  span  abilities  can  be  improved,  auditory 
discrimination,  and  subsequently  the  reading  skills  of  the  children, 
will  also  be  improved. 

Auditory  memory  span  abilities  appear  to  be  maturational  but 
develop  at  a  much  slower  rate  than  auditory  discrimination  skills. 

Cosens  (1968)  has  shown  that  auditory  discrimination  abilities  can 
be  improved  through  instruction  (p.  172).  Perhaps  auditory  memory 
span  abilities  can  also  be  improved  by  special  lessons  designed  to 
develop  this  skill . 

The  auditory  memory  span  subtest  score  for  digits  correlated 
most  frequently  and  significantly  with  speech  sound  contrasts.  Since 
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this  test  is  often  used  by  investigators  to  test  auditory  memory  span, 
care  should  be  taken  when  administering  the  test  that  the  auditory 
discrimination  variable  in  the  test  does  not  invalidate  it  as  a  test 
for  auditory  memory  span. 

In  this  test  sample,  thirty-three  per  cent  of  the  children  failed 
to  meet  the  criterion  of  the  auditory  acuity  test.  The  kindergarten, 
grades  one  and  two  children  were  more  seriously  handicapped  in  this  re¬ 
gard  than  were  the  grade  three  children.  The  results  of  the  audiometer 
testing  seemed  to  indicate  that  auditory  acuity  is  also  a  developmental 
process .  Since  much  of  the  teaching  in  the  primary  grades  is  done 
through  the  auditory  mode,  it  would  be  very  beneficial  to  the  learn¬ 
ing  situation  if  children  with  inadequate  auditory  acuity  were 

identified  before  they  began  grade  one. 

The  results  of  this  study  seemed  to  indicate  that  increasing 
the  sound  volume  to  at  least  forty  decibels  above  the  speech  reception 
threshold,  is  a  definite  assistance  to  children  with  inadequate 
auditory  acuity  in  helping  them  discriminate  speech  sounds.  If  such 
children  were  identified  early  in  their  school  career,  the  teacher 
could  at  least  help  by  arranging  seating  for  these  children  so  that 
they  were  nearest  the  source  of  the  auditory  output. 

Unilateral  hearing  impairment  has  long  been  considered  not 
nearly  as  handicapping  as  a  bilateral  impairment  (Newby,  1964,  p.102). 
The  ear  with  adequate  auditory  acuity  was  said  to  compensate  for 

"The  two  ears,  with  such  difference  in  hearing 


the  poorer  ear. 
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at  threshold,  become  equal  above  threshold,  as  far  as  their  perception 
of  loudness  is  concerned  (Langenbeck,  1965,  p,  104),"  However,  the 
results  of  this  study  showed,  that  a  discrepancy  in  the  speech  recep¬ 
tion  thresholds  of  the  two  ears  correlated  significantly  and  negatively 
with  the  auditory  discrimination  of  speech  sounds.  Children  with  a 
discrepancy  between  the  two  speech  reception  thresholds  apparently  do 
not  hear  and  discriminate  speech  sounds  as  accurately  as  children 
whose  speech  reception  thresholds  are  the  same  in  both  ears. 

Since  stops  and  nasals  seemed  to  be  the  two  most  difficult 
speech  sounds  for  children  in  the  primary  grades  to  discriminate 
auditorily,  it  would  be  well  to  defer  teaching  these  sounds  until  after 
some  of  the  easier  sounds  have  been  taught.  The  very  first  exercises 
in  the  present  reading  readiness  books  in  the  school  programs  in  the 
Edmonton  Separate  School  System,  from  which  this  test  sample  was  drawn, 
begin  with  exercises  which  attempt  to  teach  stops  and  nasals,  i.e,  the 
/b/,  /k/,  / t/  and  /m/  and  /n/.  The  glides  and  laterals,  which  the 
children  in  this  test  sample  found  the  easiest  sound  contrasts  to 
discriminate,  are  not  taught  until  much  later  in  the  reading  program. 

All  the  children  consistently  found  the  voiceless  sounds 
easier  to  discriminate  than  the  voiced.  It  would  seem  then,  that  be¬ 
ginning  teaching  of  the  sound-symbol  relationship  should  begin  with  the 
voiceless  sounds. 

It  was  especially  noticeable  in  administering  the  auditory  memory 
span  tests  that  a  child  could  very  quickly  and  accurately  repeat  a 
specified  number  of  test  items,  and  then  the  addition  of  only  one  extra 
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item  caused  complete  confusion.  The  implication  of  this  phenomenon 
for  teaching  primary  children  is  quite  obvious.  One  extra  item,  or 
fact,  beyond  what  the  child  is  capable  of  grasping,  may  cause  him  to 
become  completely  confused  and  forget  what  he  had  until  then  remember¬ 
ed  of  the  lesson.  It  is  essential  that  each  child's  capacity  for 
learning  be  taken  into  account,  and  that  items  of  information  be 
based  on  what  has  gone  before,  and  that  it  be  presented  in  steps 
manageable  for  the  learner's  acquisition. 

The  total  test  sample  of  primary  children  performed  better  on 
the  sentence  memory  span  subtest  than  on  those  for  digits  and  syllables. 
This  implies  that  children  find  it  easier  to  remember  items  which 
have  some  meaning  to  them,  and  which  are  in  a  familiar  context. 
Introducing  new  words  in  the  reading  lessons  in  the  context  of 
sentences,  rather  than  in  isolation,  would  be  a  definite  help  in 
assisting  the  children  to  remember  them. 

V.  SUGGESTIONS  FOR  FURTHER  STUDY 

1.  This  study  could  be  extended  by  including  a  measurement  of 
reading  achievement  in  the  investigation.  It  would  then  be 
interesting  to  relate  reading  achievement  at  the  grades  one, 
two  and  three  levels,  to  auditory  discrimination  and  auditory 
memory  span  abilities. 

2.  The  same  auditory  abilities  measured  in  this  study  could  be 
included  in  a  study  with  an  experimental  group  of  retarded 
readers  and  a  control  group,  at  the  same  grade  level,  of 
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advanced  or  average  readers.  A  comparison  of  the  findings 
of  such  a  study  might  prove  interesting,  especially  at  the 
grade  three  level,  when  maturation  in  these  abilities  has 
apparently  levelled-off . 

3,  Research  on  auditory  discrimination  and  auditory  memory  span 
beyond  the  grade  three  level  would  indicate  whether  these 
abilities  really  do  level-off  as  they  appear  to  do  so  in 
this  study,  or  whether  a  two-year  period  is  needed  to  show 
significant  differences.  That  is,  would  auditory  discrimin¬ 
ation  show  more  development  between  the  grade  two  and  grade 
four  levels?  How  many  grade  levels  would  be  necessary, 
past  the  grade  two  level,  to  show  significant  growth  in 
auditory  memory  span  abilities? 

4,  A  study  of  the  effect  of  training  on  auditory  memory  span 
might  be  carried  out  at  a  primary  grade  level,  with  a 
matched  experimental  and  control  group,  to  determine  whether 
specific  training  in  auditory  memory  span  would  improve  the 
abi 1 i ty . 

5,  Some  interesting  information  could  be  obtained  by  a  compre¬ 
hensive  study  of  the  auditory  acuity  abilities  of  first 
grade  children  in  the  Province  of  Alberta  A  longitudinal 
study  which  ascertained  how  many  children  enter  school  with 
defective  hearing,  and  what  happens  to  these  children  as 
they  progress  through  the  grades,  would  be  most  enlightening. 

6,  Further  research  on  the  implications  for  academic  learning. 
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of  a  difference  in  hearing  loss  between  both  ears,  seems 
warranted. 

7.  There  is  still  need  for  an  improved  auditory  discrimination 
test,  particularly  for  pre  grade  one  children.  The  length 
of  the  Fast-Cosens  Audi tor.y  Pi scrimi nati on  Test  made  it 
difficult  to  administer  to  the  kindergarten  children  of  the 
study.  The  construction  of  a  group  test  of  auditory  discrimin¬ 
ation  could  also  be  investigated. 

8.  The  findings  regarding  place  of  articulation  that  were  revealed 
in  this  study  could  be  further  researched.  It  is  interesting 
that  contrasts  produced  by  points  farthest  distant  in  the 
mouth  would  be  the  most  difficult  to  discriminate.  It  would 
seem  that  the  change  of  place  of  articulation  would  give  a 
further  auditory  clue  to  the  discrimination.  Perhaps  the 
reason  why  this  is  not  so  could  be  investigated. 

9.  Since  pupils  within  a  classroom  have  visual  clues  (lip 
movements)  as  well  as  auditory  clues  in  discriminating 
speech  sounds,  a  study  which  would  investigate  the  auditory 
discrimination  abilities  of  children  with  and  without  these 
visual  clues  would  be  beneficial. 

10.  In  Edmonton,  a  study  similar  to  the  present  one  could  be 
carried  out  using  a  control  group  of  children  whose  mother 
tongue  is  English,  and  an  experimental  grouo  whose  mother 
tongue  is  another  language.  A  study  of  this  nature  may  point 
out  areas  in  auditory  discrimination  and  auditory  memory  span 
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that  are  peculair  to  the  English-speaking  children  alone.  Since 
English  has  very  little  inflections,  and  since  words  can  usually 
be  distinguished  by  grasping  at  the  first  part  of  the  word,  some 
important  information  might  be  revealed  which  may  assist  teachers 
in  teaching  children  to  read.  Such  information  would  also  be 
beneficial  in  setting  up  programs  in  reading  for  children  of  a 
non-English  language  background. 

VI.  CONCLUDING  STATEMENT 

This  study  investigated  the  relationship  between  auditory 
discrimination  and  auditory  memory  span  in  children  from  kindergarten 
to  grade  three.  For  the  total  group,  and  at  each  grade  level,  auditory 
discrimination  and  auditory  memory  span  appeared  to  be  significantly 
related.  When  intelligence  was  partialled  out,  this  significant 
relationship  continued  to  exist  at  the  .01  level  for  the  total  test 
group.  Within  grade  levels,  however,  the  relationship  between  the  two 
criteria  variables  reached  significance  only  at  the  grade  one  level. 

This  investigation  also  revealed  that  both  auditory  discrimin¬ 
ation  and  auditory  memory  span  abilities  seem  to  be  maturational ,  and 
that  over  age  levels  there  appears  to  be  a  developmental  process 
entailed  in  both  these  auditory  abilities.  It  appears,  however,  that 
auditory  discrimination  abilities  develop  at  a  relatively  faster  rate 
than  those  of  auditory  memory  span. 
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ADMINISTRATION  OF  THE  FAST-COSENS  AUDITORY  DISCRIMINATION  TEST 


Today  we  are  going  to  play  a  game  with  words.  This  game  is 
recorded  on  tape.  The  man  on  the  tape  will  give  you  two  words,  and 
you  are  to  tell  me  if  the  words  sound  the  same  or  if  they  sound 
different.  If  he  says  the  word  twice,  that  is,  if  the  second  word 
sounds  exactly  the  same  as  the  first  word,  I  want  you  to  keep  your 
hands  in  your  lap  -  like  this,  (demonstrate  for  the  child).  If  the 
words  do  not  sound  exactly  the  same,  put  your  hand  up  -  like  this, 
(demonstrate  for  the  child). 

Now  we  shall  try  a  few  word-pairs  for  practice,  to  make  sure 
that  you  know  how  to  play  the  game:  wide  -  ride;  thimble  -thimble 
zip  -  gip;  nice  -  knife;  fell  -  fell. 

If,  after  the  practice  items,  a  child  still  had  trouble 
understanding  the  directions,  additional  practice  items  were  given. 
When  the  investigator  had  satisfied  herself  that  each  child  under¬ 
stood  the  nature  of  the  task,  the  test  was  ready  to  proceed. 

I  am  going  to  switch  on  the  tape  recorder  and  see  if  you  can 
play  this  game  by  listening  to  the  words  on  the  tape.  Remember,  if 
the  words  sound  the  same,  you  keep  you  hands  in  your  lap.  If  the 
words  sound  different,  you  put  your  hand  up. 

The  Fast-Cosens  Audi tory  Discrimination  Test,  as  it  was 
administered  to  the  children  in  the  test  sample,  is  included  on 
the  following  pages. 
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1. 

witch 

wi  sh 

2. 

cap 

cap 

3. 

bug 

bug 

4. 

pleasure  pledger 

5. 

chi  n 

chin 

6. 

seed 

seed 

7. 

ri  ng 

wi  ng 

8. 

fi  rst 

thi rst 

9. 

vol  t 

bol  t 

10. 

harsh 

harsh 

11. 

shake 

shake 

12. 

sheep 

cheap 

13. 

res  hi 

ne  reshine 

14. 

sink 

sink 

15. 

lease 

leash 

16. 

gaze 

gaze 

17. 

red 

red 

18. 

hash 

hatch 

19. 

wed 

wed 

20. 

dare 

dare 

21. 

sheet 

sheet 

22. 

pie 

thigh 

23. 

raging  raging 

24. 

peeve 

peeve 

25. 

slim 

si  ina 

26. 

brimming  brimming 

27. 

nice 

nice 

28. 

1  eap 

weep 

29. 

breed 

breathe 

30. 

wi  fe 

wife 

31. 

bad 

bag 

32. 

thatch  thatch 

33. 

shape 

shape 

34. 

had 

has 

35, 

region  reason 

36. 

mess 

mess 

37. 

cherry  sherry 

38. 

lath 

lash 

39. 

by  by 

40. 

thi  ne 

vi  ne 

41. 

tenth 

tenth 

42. 

switches  swishes 

43. 

wishi 

ng  wishing 

44. 

chains  change 

45. 

swimming  swinging 

46. 

swim 

swim 

47. 

el  ect 

erect 

48. 

led 

led 

49. 

boat 

boat 

50.  robe  rode 

51.  clove  clove 

52.  rocking  rotting 

53.  van  van 

54.  rash  wrath 

55.  lap  lap 

56.  muscle  muffle 

57.  shack  sack 

58.  range  range 

59.  card  card 

60.  lathe  laid 

61.  shin  shin 

62.  bathe  bathe 

63.  then  then 

64.  lath  lass 

65.  day  they 

66.  lit  lit 

67.  way  lay 

68.  legion  legion 

69.  lash  latch 

70.  by  thy 

71 .  cup  cup 

72.  teething  teething 

73.  bid  bid 

74.  lesion  legion 

75.  laid  laid 

76.  simmer  simmer 

77.  fought  thought 

78.  ban  van 

79.  wrath  wrath 

80.  lass  lash 

81 .  sack  sack 

82.  fearing  feeling 

83.  roughing  roughing 

84.  thought  thought 

85.  thin  thin 

86.  mesh  mess 

87.  lap  rap 

88.  rub  rub 

89.  rap  wrath 

90.  day  day 

91.  popping  potting 

92.  sherry  sherry 

93.  thatch  patch 

94.  ring  ring 

95.  reason  reason 

96.  has  has 

97.  pick  thick 

98.  grease  grease 


. 


99.  muff  muff 

100.  ran  rang 

101.  pie  pie 

102.  peep  peep 

103.  raising  raging 

104.  push  push 

105.  cheat  sheet 

106.  bat  bat 

107.  lit  lick 

108.  leap  leap 

109.  thy  vie 

110.  cashing  cashing 

111.  rains  range 

112.  brimming  bringing 

113.  slim  slim 

114.  cad  cad 

115.  clove  clothe 

116.  waking  waiting 

117.  vow  vow 

118.  hearth  harsh 

119.  rate  rate 

120.  shake  sake 

121.  page  page 

122.  had  had 

123.  bathe  bade 

124.  thy  thy 

125.  tenth  tense 

126.  sing  sing 

127.  dare  there 

128.  lot  lot 

129.  wait  late 

130.  elect  elect 

131.  pleasure  pleasure 

132.  sinner  sinner 

133.  mush  muff 

134.  bath  bath 

135.  shief  thief 

136.  muss  muff 

137.  cad  cab 

138.  pushy  pushy 

139.  cashing  catching 

140.  reep  reep 


141.  feeling  feeling 

142.  grief  grease 

143.  thorn  thorn 

144.  waking  waking 

145.  winning  winging 

146.  popping  popping 

147.  roughing  rushing 

148.  clang  clang 

149.  page  pays 

150.  rate  late 

151.  sun  sung 

152.  thy  thy 

153.  bail  vale 

154.  rub  rug 

155.  half  hash 

156.  raft  raft 

157.  fence  thence 

158.  rung  rum 

159.  cuffing  cuffing 

160.  beater  beaker 

161.  lot  lock 

162.  peak  peep 

163.  wing  wing 

164.  naval  naval 

165.  arriving  arising 

166.  thy  die 

167.  has  have 

168.  lasses  lashes 

169.  thigh  thigh 

170.  fought  fought 

171.  cog  cob 

172.  hopper  hotter 

173.  crutches  crutches 

174.  bat  that 

175.  pass  pass 

176.  big  bid 

177.  singer  simmer 

178.  chat  chap 

179.  lathe  lave 

180.  dish  dish 

181.  after  aster 

182.  vow  thou 


183.  sought  thought 

184.  buzz  buzz 

185.  wag  rag 

186.  lashing  laughing 

187.  closing  clothing 

188.  late  late 

189.  lens  lend 

190.  lash  lash 

191.  rising  rising 

192.  wins  wins 

193.  thank  shank 

194.  rig  rig 

195.  sheep  sheath 

196.  latch  latch 

197.  pup  puff 

198.  winging  winging 
199=  aster  aster 

200.  witches  wishes 

201 .  web  wed 

202.  lease  lease 

203.  coke  cope 
204=  puff  puff 

205.  shoot  shoot 

206.  laugh  lash 

207.  sheep  sheep 

208.  closing  closing 

209.  leaf  lease 

210.  thief  thief 

211.  hash  hash 

212.  beaker  beaker 

213.  sinner  singer 

214.  upper  upper 

215.  refine  reshine 

216.  swinging  swinging 

217.  thin  thin 

218.  gaze  gaze 

219.  lashing  lashing 

220.  red  led 

221.  win  wing 

222.  tug  tub 

223.  lasses  lasses 

224.  clam  clang 


225.  muffle  muffle 

226.  lake  late 

227.  shape  shake 

228.  rack  rack 

229.  thimble  symbol 

230.  sung  sung 

231.  arising  arising 

232.  naval  nasal 

233.  shot  shop 

234.  peeve  pease 

235.  hotter  hotter 

236.  pussy  pushy 

237.  first  first 

238.  thence  thence 

239.  bolt  bolt 

240.  slitting  slipping 

241.  switches  switches 

242.  chat  chat 

243.  thee  be 

244.  mouse  mouse 
245=  led  leg 

246.  laugh  laugh 

247.  rotting  rotting 

248.  vale  vale 

249.  sift  shift 

250.  cap  cat 

251.  lathe  lathe 
252=  cuffing  cussing 

253.  there  there 

254.  sink  think 

255.  raft  waft 

256.  rising  writing 

257.  wind  wins 

258.  wag  wag 

259.  teething  teasing 

260.  shin  thin 

261 .  cog  cog 

262.  wreath  reap 

263.  soak  soak 

264.  wish  wish 

265.  leap  leaf 

266.  pass  path 
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AUDITORY  MEMORY  SPAN  TEST 

The  directions,  and  all  parts  of  this  test,  were  recorded  on 
tape.  Time  was  allowed  on  the  tape,  for  the  child's  response. 

PART  1 


I 

am  going  to  say  some  numbers.  When  I  am  through  I  want  you 

to  say 
right. 

them  just  the  way  I 

do.  Listen  carefully,  and  get  them  just 

1. 

4-7 

5.  4-7 -3-8-5-9 

6-3 

5-2-9-7 -4-6 

5-8 

7 -2 -8-3 -9-4 

2. 

6-4-1 

6.  5-9-1 -7 -4-2-8 

3-5-2 

4-1-7-9-3-8-6 

8-3-7 

5-9-6-1 -3-8-2 

3. 

4-7-2-g 

7.  7-2-5-9-4-8-3-6 

3-8-5-2 

4-7-1-5-3-9-6-2 

7-2-6-1 

4-1-9-3-5-8-2-6 

4. 

3- 1 -8-5-9 

4- S-3-7-2 

9-6-1 -8-3 

PART  11 

Now  this  is  a  similar 

game,  except  that  this  time  I  am  going 

to  say 

what  could  be  parts 

of  words  instead  of  numbers..  Listen 

careful 

ly. 

1 . 

sut 

5.  la-jec-te-ri -al 

tid 

per-di -lon-sup-low 

fen 

e-pro-mi s-cep-tice 

2. 

a-gard 

6.  di s-ap-pose-hap-1 i -mous 

be-haps 

can-er-bet-un-var-tance 

bro-ter 

rap-unc-to-pub-lem-id 

3. 

for-i -suit 

7.  won-di -mu-sand-1 ic-yond-den 

ex-plete-ly 

ap-to-get-i -graph-al -ly 

in-fas-try 

pleas-a-quar-ten-dee-dent-er 

4. 

sim-tur-son-dl e 
val -es-pen-cial 
ad-day-pi c-ord 

• 

• 
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PART  111 

I  am  going  to  tell  you  something.  After  I  have  finished,  you  say 
it.  First,  two  examples: 

I  have  a  kitten. 

Our  puppy  ran  away* 

1 .  My  kitten  1 i kes  milk. 

2.  Mother  will  be  here  soon. 

3.  Jack  Frost  comes  when  I  am  fast  asleep. 

4.  I  rode  the  pony  far  into  the  woods. 

5.  The  hen  opened  the  bag  and  ran  away. 

6.  My  brother  did  not  know  which  way  to  go. 

7.  When  my  rabbit  gets  loose,  he  is  hard  to  catch. 

8.  A  rabbit  chased  the  puppy  all  the  way  home. 

9.  We  like  to  wade  in  the  water  when  it  is  not  too  cold. 

10.  The  small  white  chick  had  no  mother. 

11.  When  the  kite  was  high  in  the  sky,  the  string  broke. 

12.  The  little  pine  had  long  green  needles. 

13.  The  sun  was  shining,  but  the  rain  kept  falling. 

14.  The  big  brown  bear  ate  honey  three  times  that  day. 

15.  The  sly  fox  had  a  large  bushy  tail. 

16.  We  had  dogs,  kittens,  and  rabbits  in  our  circus. 

17.  The  little  children  saw  the  pretty  rainbow  in  the  sky. 

18.  In  winter,  we  slide  down  the  hill  on  our  sleds. 

19.  The  big  eyes  of  the  owl  were  bright  and  shining. 

20.  The  postman  brings  us  letters  or  packages  almost  every  day. 

21.  A  goat  ate  all  the  fresh  green  leaves  on  the  tree. 

22.  He  was  a  tall  lean  man  with  a  long  gray  beard. 

23.  When  winter  comes,  the  animals  grow  heavy  coats  of  fur  to  keep 
them  warm. 

24.  The  nice  little  puppy  played  with  the  white  furry  kitten  all  day 
long. 

25.  The  carpenter  had  a  heavy  hammer,  a  sharp  saw,  and  a  long  ladder. 
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LORGE-THORNDIKE  INTELLIGENCE  TESTS 


LEVEL  1  AND  LEVEL  2 
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LEVEL  1  •  FORM  A  •  PRIMARY  BATTERY 


NAME - - - - - - - BOY  or  GIRL  (circle  one) 

Last  First  Middle 


GRADE 


SCHOOL 


DATE  OF  TEST _ 

Year  Month  Day 


[CITY 


AGE . 


Years 


DATE  OF  BIRTH 


Months 


Year 


Month 


Day 


SCORE 

TEST  1  _ 

2  _ 

3  _ 

TOTAL  _ 

CA  _ 

DIQ  _ 
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[CITY. 


First 


Middle 


BOY  or  GIRL  (circle  one) 


_  DATE  OF  TEST. 


Year  Month  Day 


AGE. 


DATE  OF  BIRTH . 


Years  Months 


Yeor  Month  Day 


THE  LORGE-THORNDIKE  INTELLIGENCE  TESTS 


I opyriyht,  1954,  by  Irving  Lorge  and  Robert  L.  Thorndike.  No  part  of  this  test  may  be  reproduced  except  by 
i  ■ec/aZ  arrangement  with  the  publishers.  Reproduction  of  test  material  without  authorization,  by  any  duplicating 
Focess  whatever,  is  a  violation  of  the  authors’  copyright.  Published  by  Houghton  Mifflin  Company 
Boston  •  The  Riverside  Press,  Cambridge  •  printed  in  u.s.a.  1957  Edition. 


P 


1 


Page  4 


Go  ahead 


Go  ahead 


Page  6 


6 


7 


8 


9 


Page  7 


Page  8 


HI 


■ 


2 


<s> 


S^L 


£ 


o 

□ 


V 

)  I 

W 


8 


Page  9 


Go  ahead 


2 


3 


4 


5 


6 


7 


8 


\  \  ^ 


Go  ahead 


Page  10 


rmr 


Page  11 


SCORE 


